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To His Grace 

JOHN, 

Dttke of Rutland, Mar- 
quefs of Granbt, &c. 
Chaucettor of the "Dutchy of 
J-^ A ii c A ST ER, and Knight 
of the Mojl Noble Order of 
the Garter. 

My Lord, 

!HE following Traa Your 
Grace is entituled to up- 
on many Accounts. It 
rawn up in Part above 
Twenty Years ago, and defign'd 
for Your Amufement in Philofo- 
phy, when I had the Honour of 
living in the Family with You at 
Behoir ; it has, at feveral Times, 
A 2 been 



The Dedication, 

been talk'd over to Your Grace in 
Converfation, as Occalions ofFer'd : 
It was fome time fince prefcnted 
to You in Manufcript^ and now, 
with fnch farther Additions and 
Alterations, as, upon a carefulRc- 
vieWj I found Reafon to make,waits 
upon Your Grace from the Prefs. 

I am very far, my Lord, from 
pretending herein to offer to Your 
Grace any Thing new, or extra- 
ordinary upon the Barometer * 
Mr. Boyle, Dr. HaJley, and other 
Philofophers of l^ote, having, in. 
a good Meafure, anticipated what 
can be faid upon it, and left little 
more to any fubfequent Writers, 
than the Neceflity of treading in 
their Steps, of building upon dieir 
Foundation, or perhaps, in fome 
Inftances, of giving fome farther 
Light and Confirmation to thofe 
Principles they have lay'd down 
for the Explanation of it. Agree- 
ably to which, what lies fcatter'd 
and difpers'd in leveral Authors 

and 
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and Volumes, what I had former- 
ly the Opportunity of Learning 
under Dr. Ketl at Oxford ; what 
I have fmce, either feen, read, col- 
lected, or obferv'd, of any Con- 
fequence, or Relation to the Sub- 
jed:, is here worked up together 
into one confiiient Scheme, and 
at one View fubmitted to Your 
Grace's Perufal. 

The Pleafure Your Grace takes 
in Speculations of this Kind, ef- 
peciaily in fuch as are agreeable 
to Nature and Reafon, is the bell 
Apology I can make for the Free- 
dom of addrefling thefe to You ; 
but the real Motive that induces 
me to it, is rather to do Juftice to 
Your Grace,in what the World muft 
allow to be a very bright and diftin- 
guilhing Part of Your Character. 

I T is recorded, by Plutarch^ 
of the Elder C^fo, that he was well 
advanc'd into Years, before he en- 
t'red upon the Study of the Greek 
Tongue ; or as the Roman Hifto- 

rian 
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lian lays of hinij Literarum Cu- 
pidijjimus^ earum Studium Seni- 
or arripuit ; tantum vero in eis\ 
prqgreffum fecit ^ ut non facih 
reperire poffis^ neque de Gvdicis. 
neque de Italicis Rebus, quod et 
fuerit incognitiim. 

Another Infiance of the 
like Nature is related of a famous 
Author of the laft Century j who 
(being often puzzled and perplex'd 
by the inquifitive Temper of his 
Son^ and aiham'd of not being 
able to give him a rational and la- 
tisfadlory Anfwer) betook himlelf 
to his Accidence at the Age of 44^ 
arid made fo quick a Progrefs in 
his Studies^ from fo late a Begin* 
ing, that before he was 60 he had 
publifti'd three or £ovlt Folios of 
Colle6fcions and Tranflations out 
of the learned Languages. 

These, my Lord^ and the 
like extraordinary Efforts of a fu- 
perior Genius, are always menti- 
on'd with Marks of Efteem and 

Appro- 
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Approbation \ and as they are al- 
ways previoufly grounded upon 
good Sence, attended witli great 
Difficulties, and require an un- 
weary'd Diligence and Conftancy 
in putting them in Execution ; it 
mufi be, at the leall, ^ equally lau- 
dable, and highly for Your Grace's 
Honour, to exert and diilinguifh 
Yourfelf in the fame uncommon 
Purfuits of Leariiing. 

I N Your early Years, You had 
gone through the cuilomary Forms 
of a fafliionable Education, in ac- 
quiring a little Smattering of 
French and Lat'm^ a general In- 
attention to Books, and Attach- 
ment to Sports : But this, my 
Lord, was a Scene of Life too 
Mean and Ignoble for Your Grace's 
adtive Soul to be conlin'd in. Con- 
icious of many heavy Hours hang- 
ing upou your Hands, You had 
Recourie to Mulick, and made the 
moft fuprizingProgrefs in it. Con- 
icious of the Want of a Fund of 

Learning 
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Learning, fuitable to Your natural 
Genius and Capacity, Youengag'd 
in Reading the beft French and 
Engltjh Authors : But even thefe, 
my Lord, not being fully fatis- 
fadtory to Your impatient Thirfl 
of Knowledge, You deliberately 
form'd, and, without Hefitation, 
executed the noble Refolution, not 
only of Acquiring a competent 
Skill in the Language, Style and 
Beauties of the Clamcks, but even 
of going back to the Rudiments 
of Grammar, and of grounding 
the Courfe of Your Studies upon 
a new and regular Foundation. 

And thus, my Lord, the Op- 
portunity, unhappily loft in the 
ibrmer Part of Your Life, You 
wifely retrieve in the Sequel of it j 
and wha t fliou'd have been the Em- 
ployment of Your Youth (rather 
than be defedlive in any Part of 
polite Literature) You have made 
it Your Choice to purfue in Your 
manly Years , and that with fb 

great 
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great Stead inefs and Application, 
J as if You were daily accountable 
5 for the Progrefs of Your Studies ; 
or that the noble Difiindtion of 
Birth, Honours and Fortune, 
J You fo liberally enjoy, cou'd not 
'" fit eafy upon You, without a Su- 
periority of Sence and Learning, 
anfwerable to the Superiority of 
Your Station and Charadler. 

S o generous an Ambition, in 
an Age fo much addidled to Plea- 
fure, of excelling in the Improve- 
ments of Reafon j is what the 
World, my Lord, defervedly ad- 
mires, applauds, and congratulates 
You upon ; and what all true Lo- 
vers of Learning, muft, with equal 
Zeal and Unanimity joyn, in wifli* 
ing Your Grace the mofi: defireable 
Health and Succefs^ in carrying on 
and accompli{hing fo laudable an 
Undertaking, tho** Your Attention 
to it, will always give Your 
Friends great Pain and Anxiety, 
Icaft the Conftitution of Your Bo- 

a dy 
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dy.. like that of Your noble An- 
treitor, Edward Eajl of Rutland^ 
ifltou'd be too tender and delicate to 
fnpport the rapid Progrefs andlift- 
y rovement of Your Mnd . 

A s Your Grace is now^ \v^ith f& 
much Honour to Ybur Self, en- 
ToU'd in the Number of the Lite- 
tati j the Demands and Expfidati- 
ons of the World, will, my Lord, 
in fome Proportion, rife upon You, 
and from a Man of Sence and 
Learning, regularly ;alid naturally 
expert a diftinguifhing Regard to 
Perfonsof the like Charader: And 
that Your Grace will rather follow 
Your own noble and upright In- 
clinations in doing Juftice to Mer- 
it, than be too eafy and compliant, 
in giving up Your Judgment and 
Patronage to the lefs cautious Re- 
commendations of others. 

It was by fuch a conftant and 
laudable Partiality to Men of Mer* 
it, that Mec^nas flands upon Re- 
cord in more bright andkftiug 

Cha- 
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Chatadters, as a^ Patron of ILearn- 
ing, than as a j>iiblick5 or prime; 
Miiiifter of Stated By the very 
{kftie Mdthods of Favour and En- 
coif ra^eftient, the renown'd Scipio^ 
and Cicero^ in their Intervals or 
ketirement jFrom publickBufinefs, 
made each df them their Villa, or 
Conntry Seat, a Sort of Acadamy, 
or Society of Learned Men ; with 
the great Roman Oratory or Statef- 
than (in a private, but undifputed 
Poft of Honour) prefiding at the 
Head of them. 

B Y fomething of the like Mea- 
fures fteadily purfii'd,, Your Grace 
might alfo, by Degrees, tranfplant 
Men of Vertue,Learning and Mer- 
it (which it is always in the Power 
6€ great Perfons, by fuitable En- 
couragement, to have at command) 
into the feveral Vacancies, as they 
fliall happen, imder Your double 
Right of Patronage ; to Your own 
lafting Honour, to the Service of 
God and Religion^ and to the pre- 

lent 
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fcnt and future Benefit of thoCe 
Multitudes of Sotds, whom Pro- 
vidence has in fome Meafure plac'd 
under Your Care ; and whofe In- 
"lirudtion in the Ways of Life and 
Happinefsj depends fo much upon 
the Choice Your Grace makes, in 
the Difpofal of Your Prefentations. 
That Your Grace may thus 
ever employ the noble Privilege of 
being Great, in the more noble 
Pqwer of doing Good ; that You 
may live many Years in a fettled 
State of Health and Felicity, and 
grow old with Pleafure in the Pro- 
greflive Improvements of Learn- 
ing, Wifdom, and Vertue ; is the 
general and unanimous good Wifli, 
of all who Love and Honour Your 
Grace * but of no Man, with a 
more unfeigned Zeal, Refpedt, and 
Sincerity, than. My Lord, 

Your Grace's moft Obedient, 
And moft Devoted, 
Humble Servant, 

Edward Saul. 
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An Hiftorical and Philofophical 

ACCOUNT 

O F T H E 

BAROMETER, 

OR 

Weather-Glass. 

HE Weather-Glass be- 
ing of late grown into com- 
j mon Ufcj and ia molt Houfes 

I of Figure and Didindion, 

; hung up as a Philofophical* 

or Ornamental Branch of 
Furniture ; and fupplying often Matter of 
pifcourfe upon the various and fudden 
Changes of it : It may not perhaps be 
B una&* 
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unacceptable to many Perfons, who daily fee 
th? Eflfe^j^ an^ %i?^ fl^F^htJy apnrb'xi of tho 

not to Vih«r 'foy- 1^ l«6ec^aifltw^n<[ o^ ^iv, 
lofophers^ or qJ^* t^^ ^,^*«l«iift^^ w^, ^ 

tke AdvaiMaigfettf ^k^?^ ^(iwaAfefl^ QC 
of a Courfe of Experiments, have had bet- 
ter Opportunities of improving themfelves 
in Speculations of this Nature ; But for 
the Satisfaftioij^ of ni^oy of my iacjuifitive 
Countrymen ; who having given: them- 
felves and their Parlors an Air of Philolb- 
phy, by the Purchafe of a Barometer^ may 
be v/illing to know the Meaning of it, and 
defirous of everting now and tbea a fupe- 
riority of Underdanding, by talking Qioarly 
and intelligibly upon it. 

Th e Defign and Ufe of this Inftrument, 
IS to fhpw the various Changes in the 
Weight oij Prefljure of the Air^ and tljofe 
of the Weather depending upon it. 

The Air^ in former Ages, was generally 
held to be a Body fpecifically Li^ht, ov\if 
its own inherent.Spring and Aftiyity> rafing 
naturally, and mounting upwards : Blifi 
the Philafophers of t^he laft Century, l>y'^ar 
rious Experiments have difcoyer'd an^' cfe^ 
monftrated it in reality to be a heavy elaftic 
Fluid ; heavy, beqauCe its upper Parts prefs 
upon the lower, and thofe again upon otbers 
bibw theai, wit^ a progr^flive Weighty 

down 
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down to the Surface of the Eatdi; aYid elaftie, 
or fpringy, becaufe thte Particles of the Air^ 
like Wool^ are capable of CdntraQ:t(irt and 
Dilatation ', capable of being dSmpt^fs'd 
within a narrower Compafs by any in- 
cunoibent Weighty and of reftoring and ex- 
panding themfelves again^ upon the 
Abatement, or Removal of it. 

A N D as thefe two Properties^ the Weight 
and Spring of the Air^ have a miitual Con- 
nexion and Dependance upoh each other, 
and contribute jointly in producing the 
Effefts obfervable iii the Barvmeter ; fo to 
avoid the Confufidri of arguing from two 
different Frincijiles, I fhdll confider theni 
both undet one commdn View, in the fequel 
of this Difcourfe, and hf the Prdffure q[ 
the irf/fi the Gravitation of the Atmbfphfsre^ 
and other fynonimous Expreffionsf I wou'd 
be here underftodd to chean^ not the Weight 
of the Atr diftiria from thfe Spring of the 
Air ; but the cortipoiind EfFeS (as they both 
Ad m CoftJundlioR) refuking from both, 
and as for {he particular EfFefliS of the 
Spring of th6 Akj fo far as f hej/' are necef- 
fary^ and bear a Relation tb this Subje£(, 
they will be confidct'd atod eiplain'tf in their 
proper Place* 

A s the general Gravkatfoi^ of the Air 
upon the Sarface of the Earth, has been 
nfiucb the feme in all Ages of the World^ 
and the Efi^ds ptoceeding froin k, conflant 

2 and 



(4) 

and regular ; it was fcarce poflible for any 
profefsM Obfervers of Nature to avoid tak- 
ing Notice of fome of them, and according- 
ly the Rife and Support of Water within 
the Bole of a Pump, the Afcent and Run- 
ning of Liquor through a Syphon, the 
Suftion and Detention of Water in a Spring, 
t^c. fell under the Obfervation of the Phi- 
lofophers of former Ages: But then to 
palliate their Ignorance of the true Caufe, 
tliey falfly afcrib'd thefe and the like EffeSs, 
to an Imaginary Fuga Vacui ; to a rayfte- 
rious and unaccountable Dread in Nature 
of a Space void of all Matter, which it was 
taken for granted, wouM be attended with 
fuch deftruaive Confcquences, that Nature 
reversM her ordinary Laws, and caus'd 
even heavy Bodies to mount upwards, to 
prevent or avoid it. 

This unphilofophical Account wasjuftly 
exploded by GaliUoy a celebrated Mathe- 
matician of Pi/a in Italj, who advanced and 
maintained it, as an undeniable Truth in 
Philofophy, as well as Mechanicks, that 
no heavy Body afcended, without another 
Body equally heavy defcendingin counter- 
poife to it ; and in the Confequence of this, 
he was the very firft that fufpefted and 
fiiggefted this pretcr-natural Afcent of 
Fluids (as it was then accounted) to have a 
regular natural Caufe anfwerable to it, in 
the fecret and invifiblc preffure of the Air, 
' ■ ; • " ^ This 
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This Hint ofGaliUo^ was farther purfuM 
and improv'd by the famous TorriceBiuSy a 
Florentine \ who, about the Year 164J, 
amongft other Experiments for difcovering 
the Weight of the Air^ 'formed the firft 
rough Model of a Barometer^ in a Pipe, or 
Tube, of 60, and afterwards of 40 Feet 
in Length ; which being immerg^ and fuf- 
pended in a Veffel of Water, and the Air 
extrafted by a Sucker, the Water was al-^ 
ways obferv'd to follow the Sucker, and to 
rife and continue fufpended within the 
Tube, to the Height of 32, or jj Feet^ 
with fome little Variation, but cou'd by no 
Art be drawn or kept up to the Height of 
38 or 40 Feet: Which plainly proved the 
Fuga Vacui not to be infinite, but to be 
limited within narrow Bounds, andthofe 
prefixed by natural Caufes, admitting of no 
Encreafe, or Excefs, 

But this Inftrument of Torricettius^ being 
of an unmanageable Length and Size, and 
requiring the help of a Windmill Sail to 
invert the Tube j by comparing their fpeci- 
lic Gravities, and filling a Tube of Glafs 
with Quick Silver infteaa of Water (which 
fome Authors fay, was altogether Acciden- 
tal) he found the EflPeQ: equally, and fur- 
prizingly to Anfwer ; and by the Advantage 
of fo heavy a Fluid, he reducM the Barome* 
ter in its Length, from 40 Feet, to 3 2 or 
J J Inches. This was the State in which 

T&rri-' 
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TcrriceJlius framed and kft the Barometer 
(from him ia the Writiags of the modera 
Philofophers ufually calPd the TorrueBism 
Experiment) and which indeed, was only 
applyM at the firft to prore the general 
Gravitation of the Jir^ wichout drawing 
anyother Philofophical Conclufions from it^ 

Th£ Honour of (lill farther improving 
the Barometer^ and of bringing it to a greater 
Degree of Exa^nefs and Perfe^lion^ was 
referv'd for the noble and fagacious Mri 
Bojile ; who by frequent Obfervations aftti 
Experiments, was the firft that convinc'd 
the World of the great inequality in the 
Gravitation of the Air at diiferent Timek 
and Places i and that contrary to tlie fb* 
ceiv^d O^inioni the PreiTure of the Air was 
greateft, when it was moft clear and &ttae^ 
and leaft^ when it was txioft charg'd with 
Clouds and Vapours ; becaufe in fair Wea^ 
ther^ the Mercury ufually rofe and kept 
up to the Height of 29 4 or jo Inches ^ buc 
iA changeaUe^. rainy^ or dormy Weather^ 
lEfuatly fettled to 29^ 2S i and even fome* 
time» below 2^ Inches* 

Ahd firom hence not only by obferving % 
regular Correfpogdenc^ betwixt the Rife 
and Fall of the Mmmy^ aftd the Changes 
(^ the Weather y but oy marking and ad* 
)u(Ung the precife Limits to botii^ upon a 
graduated Plate of Brafs^ on each fide of 
the Tube^ he brought the Barometer into 

more 
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more gciwaral Ufe and Service ; either as a 
certain Meafore of the Weight of the ^, 
or as a variable Indication of the Changes 
0^ the Weather. 

How, and why it is. f^ wilt appear from 
the ConftraSion of the Wetitker-Gtafsj 
which in the common Form, i& made after 
the foHowing Marmer, 

TAKEaGfafsTtebe €tf about3:f,.or j5 
Inches tong, and near halfj or the third 
Fart of an Inch in the DiameteF ;* clos'd or 
hprmetically feaFd at one End^ and open at 
the Other. Pill it wp^ with Msrcurjy qc 
Qaicfc-Silver, well clear^i) and^ porHyM ; 
them, flopping the Orifice ctefe with your 
Rnger, invert the Tube, and phrnge' it 
together with yemrFmger intoaBafoit off 
Qti kk-Silvep, and when it is fiix^d or ftK^n- 
ded- in a perpendiculai? FDffurcj wftft the 
Orifice- of theTufee below the Surface of 
the Mknurji^ at a littte- Diffiance^ from ther 
Bottom of the BafDn^ withdraw you Finger 
from the Orifice of the Tube. 

I T is feund*by Experience, that only fucft 
a9ti4>c oF the Qjiicfc-Silver within the Tube^ 
will fobfide and rian out into the Ba-fbn, as 
eneeedfe the Weight of a proportional 
Column of Jir^y and that the pemfaining;^^ 
and far greaterPkrtof the Quick-Silver will 
continue fupported- within the Tube, exaftly 
at fuch an Heigbt^v as^ comes to an JE^ih 
librium with it. 

From 
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From hence it follows, i/, That by the 
fubfiding of the Mercury from the Top of 
the Tube, the intermediate Space (being 
ufually about fix or feven Inches) is left 
entirely void of Air^ and this is abfolutely 
necefTary in a good Barometer ^ as wellta 
give Liberty to the outward Air to exert 
its Force, as to give room to the Rife of 
the Mercury within the Tube, upon any 
Increafe in the Gravitation of the Air. 2^, 
If there be any Bubble of Air confined 
within the Cylinder of Mercury^ it will by 
a conftant Endeavour to free it felf from 
Preflure, after fome little Time difengagc 
it felf, and make its Way to the Top of 
the Tube ; and there rarifying and ex- 
panding into a larger Compa^, it will 
in fome Meafure defeat the Ufe and Exad- 
nefs of this Inilrument ; upon which Ac- 
count the true Torricellian Tube, is not 
made entirely of a Cylindrical Form (as in 
the common Weather-Glafs) but fpreads out 
into a large Bolt Head, or fpherical Cavity 
at the Top, fo that if there be any Air re- 
maining m the Tube, it may have there 
fufBcient Room to expand it felf, without 
afFefting or depreffing the Mercury, g^ 
From l^ence alfo it farther appears, that the 
Mercury within the Tube is kept fufpended, 
by the Gravitation of the external Air upon 
the Surface of the ftagnant Mercury in the 

Bafbn* 
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T o make this ftill more evident^ take a 
ftrong Glafs Cylindrical Tube, closM at the 
upper End, with a Sucker well fitted to the 
inward Cavity, well moiften d, and prefs'd 
up to the very Top of it ; immerge this 
with the Jir within it, into a VeflTel of 
Water, and no Water can, or will rife up 
in it, becaufe the Refiftance of the Jir 
within the Tube, is equal to the Preffure 
of the Jir without ; then keeping the lower 
and open End ftill under Water, draw back 
the Sucker by main Force, and the Mo- 
ment the Jir and Sucker are extracted out 
of the Tube, the Water will immediately 
rufh in, and fhoot up with furprizing Force 
and Velocity to the Top of it. 

T o Account for this, we muft have re- 
courfe to a known Law in Hjdrofiaticks^ viz. 
That all Fluids, under a State of Compref- 
fion, direft their Motion that Way, to- 
wards which there is the leaft Refiftance. 
Now the Tube, by the Experiment above- 
mention'd, having no Jir within, and the 
-^ir without, lying as a Weight incumbent 
upon the Surface of the Water, it is evident 
that the Preffure of the outward Jir^ can 
only Ad and exert it felf, by forcing the 
Water up the Tube, where there is no Re- 
fiftance, nothing to oppofe its Paffage. 
And this it will do, 'till either the Extremi- 
ty of the Tube flops its Afcent, or 'till 
the Weight of the Water, within the Tube, 

C is 
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is equal to the Preflure of the Jir with- 
out. 

The very fame Effeft is clearly fhcw^d, 
and undeniably provM, by placing the 
Tube of a Barometer^ with its Ciftern of 
Mercurjy in the Jir Pump ; for fo long as 
the Jir within the Receiver continues in 
its natural State, the Mercun will keep up 
to the fame Height ; but when the Pump 
is working, and the Jir exhaufting, the 
Mercury will gradually fubfide in the Tube, 
'till it comes to near the fame Level with 
that in the Bafon. Open the Communication 
with the external Jir^ and let it by De- 
grees into the Receiver ; and then the 
Mercury will gradually rife up again in the 
Tube, and recover its former Height. And 
thus, as often as you repeat the Experi- 
ment, the Mercury will alternately fall, or 
rife in Proportion as the Preffure of the 
Jir is diminifliM by Pumping it our, or 
renewM by the Re-ad miflion of it. 

To this I fhall only add a more eafy and 
obvious Experiment, viz. that of pouring 
Water upon the Mercury in the Ciftern, 
rais'd for this Purpofeto the Height of 
two or three Inches; for as the Water is 
heavier than the Jir^ it will to a greater 
Degree increafe the PreiTure upon the flag- 
nanc Mercury^ and in the Confequence of 
it, raife that in the Tube proportionably 
higher. Draw off the Water by a Pipe, 

and^ 
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and, in Proportion as the Weight decreafes 

by the Ak fucceeding in its Place, the 

^ Cjuick-Silver in the Tube will gradually 

' defcend, and fettle as before, to its lower 

Station. 

From thefe Experiinents, and the Con- 
clufions grounded upon them, it is to De- 
monftration evident, that the general and 
perpendicular PrelTure of the incumbent 
Ahy OT Amoffhere^ Upon the Surface of the 
Earth, is the Force that raifes up the Mer- 
cury in the empty Tube ; that the very fame 
Preffure of the Aky is the Counterpoifc 
that fupports the Mercury at its proper 
Height ; and that they are only the various 
Changes in the Gravitation of the Air^ that 
produce the correfpondcnt Changes in the 
Rife and Fall of the Mercury. 

From heAce alfo it appears, that the \ht\t 
Vacuity in the upper Part of the Tube, is 
in reality the maw Spring and Engine that 
keeps tne Btromter m play ; that direOrs 
and determwes the aeneral Preffure of the 
Air^ to its particular Ufc and Service ; and 
even confines it to difc^ver the daily Chan- 
ges it undergoes in its own Gravity, by 
Bringing it there to the Teft, and weighing 
in a Philofophieal Ballance, a Column of 
Air, againft a Cylinder of Qijick-Silver, 

F o R if you break the Tube, and deftroy 
the^ Vacuum in the upper Extremity, by 
lettipg in the outward Jf/r, you deftroy the 

C 2 fiallance 
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Ballance that keeps the Mercury fufpended ; 
which will immediately fall down into the 
Ciftern, and the EfFeft we are here ac- 
counting for, entirely ceafe. 

So ridiculous and groundlfefs is the Dread 
of a Vacuum in Nature, and fo Ufeful when 
rightly applyM (in Pumps, in Fire and 
Water Engines, £sfr.) in doing the Drudg- 
ery, and contributing to the Kafe and Be- 
nefit, the Relief and Entertainment of 
Mankind^ 

By the Premifes it is abundantly provM, 
that in a common Weather-Glafs^ the Afer- 
cury within the Tube, Gravitates as much 
upon that Part of the ftagnant Mercury^ 
lying direftly under it, as the Air does upon 
the reft of the Surface of the Mercury ia 
the Bafon ; and confequently, that a Co- 
lumn of ^/V, reaching to the Top of the 
Atmofphere^ is of the fame Weight with a 
Column of Mercury of the fame Bafe and 
Height with the Mercury in the Tube, i. e. 
in other Words, 29 or 30 Inches of Quick- 
Silver, is equivalent in Weight to a pro- 
portional Column of Air^ rifing and reach* 
ing above $ Miles in Height. For fo High, 
at the leaft, muft we extend the Amofphere ; 
or that mixM Fluid, confifting of J/V, Clouds 
and Vapours^ that furrounds the Earth, and 
Gravitates upon it, as will appear by the 
following Calculations." 

For 
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For as the comparative Gravity of 
Quick-Silver to Water is as 14, to i, and 
the compar^itive Gravity of Water to Jir^ 
as dated by Dr. Hallej^ is as 840, to i, 
confequently by thefe Proportions one Inch 
of a Cylinder of Quick-Silver, isequivolent 
in Weight to 14 Inches of an equal Cylin- 
der of Water ; and to 1 1760 Inches, or 980 
Feet of an equal Cylinder ofJir ; and from 
hence it follows, that a Column of Quick- 
Silver of 30 Inches (being the ufual Height 
to which the Mercury in the Barometer is 
pbfervM to rife in fair Weather) is equal in 
Weight to a Column of Air of the fame 
Bafe,. and 29400 Feet high ; which is fome- 
thing more than five Miles and an HalC 

Besides this, there is another Way 
equally eafy and entertaining of computing 
the Height of the Atmoffhere ; and that is 
by taking the perpendicular Height of any 
very high Mountain, and at the fame Time 
nicely remarking the different Elevation, or 
Depreflionpf iht Barometer on the Ridge, 
and at the Foot of it ; for then, as the 
Difference in the Height oif the Mercury 
above and below, is to thq whole Height 
of the Mercury at the Foot of the Mountain, 
^ will be the Height of the Mountain, to 
the Height of the Atmoffhere. For Inftance; 

Let us fuppofe the Barometer to ^ahd 
at jo Inches in the Valley, and to fink 
down to 27 on the Hidge, or Top of the 

Moun» 
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Mountain, and the perpendicular Height 
of the Mountain it felf to be looo Yards, 
then it will follow, that as j to 27 the 
Height of the Mercury^ fo 1 000 Yards, the 
Height of the Mountain^ to 9000 Yards the 
Hcig^bt o£ the Jtmoffhere^ which is much 
the fame with the other Computation, 
being about five Miles and five Eig^s in 
Heigrit. 

How little the Proportion here allotted, 
of 1000 Yards to z Inches Fall in the Afer* 
cury^ varies from the Truth, appears from 
hence that Mr. €ajfwell (a noted Mathema- 
tician of Oxford) meafurM Snowdon Hill in 
NonhWdes (reputed the highefl Mountain 
in Bntiah) and found it co be 124a Yards 
hi^ ; and the celebrated Dr. JHalleii after- 
wards, by fcveral exad Tryals, at the Foot 
and Top of the Mountain, found the Mcr-- 
wry to defixnd three Inches and eight 
Tenths of an Inch. Vide Harrises Lexiconj. 
Baromeur. Derham't Afirotheolo^ p^ ^I4> 
and 115. 

Fkom whence it follows, that the Fall 
of the Mercury one tenth Part of an Inch, 
is very oear equivolent to 32 Yards and 
two Feet ; the Fall of the Msrcury one Inch, 
is equivolent to 326 Yards twp Feet, and 
the Fall of the Mer4:ur) three Inches, is 
equivolent to 980 Yards. 

These Computations, it rauft be own'd, 
are not entirely exa^andacurate, nor indeed 

capa- 
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capable of being made fo, becaufe the Atmof- 
fhere is not in all Places of equal Height, 
or of equal Weight and Denfity : But ftill 
they are fufficient to juftify the Conjcftores 
of Philofophers in extending the Height, 
and Gravitation of the Atmoffhere^ to the 
Diftance of five or fix Miles, tho* others 
upon Account of the Air growing lighter 
in Proportion, as it rifes higher, carry it 
much farther. 

A N D as the Atmojpherey or Body of Air 
furrounding the Globe is unequal in its 
Height and Denfity, it muft be confcquent- 
ly unequal in its Preffure, fometimes lyinj 
with a greater Weight upon the Surface c 
the Earth, than at others, when the Air h 
Ikht, or the Atmt>f^here low (as on the 
Top of an hi|h Hill, where the Cylin- 
ders of the incumbent Air arcpropor- 
tionably fliortened) the Countcrpoife 
that fupports the Mercury in the Tube be- 
ing diminifh'd in its Weight, the Mercury 
muft confequently fall ; but if the Atmof^ 
phere be deep, or the Air grows heavier, 
and prefles with a greater Weight upon the 
Surface of the ftagnant Mercury y the Mercury 
within the Tube muft confequently rife 
higher, that it may be equal in Weight to 
the Column of Air preifing upon ky or to 
the prefent Weight of the Atmaffhere. 

From hence it follows, that the Mercu- 
ry n{in^ and felling (as it regularly does) 

accord- 
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according to the different Changes in the 
Airy may be fitly usM and apply'd, as a 
proper Meafure and Indication of the Gra- 
vity of ity and upon this very Account, it 
receives the Name of a Barometer^ becaufe 
It Meafures and Marks out to us, the 
different Degrees of its Gravitation ; fome-> 
times the Mercury maybeobfervM to rife 
to the Height of 30 t Inches, fometimes it 
ftands at 29, or 28, and at other Times 
finks even fo low as 27 i Inches, but feldora 
under ; and as this Difference is produced 
by the PrefTure of the Air^ it is certain the 
Air it felf, muft be fome Way or other 
liable to a proportional Change m its Gra- 
vitation, 

For as Gravity is infeparable from 
Matter, and is always proportionable to 
the Quantity of Matter that weighs ; it is 
impoflible that the Air fhouM change its 
Gravity, without changing in like manner 
its Quantity of Matter ; and upon this Ac- 
count, fome have (without due Confidera- 
tion) imagined, that this Difference of the 
Airh Gravity proceeded from its being more 
or lefs charg'd with Vapours : If this were 
the Caufe of it, there muft be as much 
Vapour in the -^/V at a Time, as is equal 
to the Weight of three Inches of Mercury^ 
for fo much do we commonly find the 
Mercury to rife and fall. Now Mercury^ as 
we have before obferv'd, being i4Tinjes 

heavier 
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heavier than Water : There muft be con- 
fequently in the Jir at once, as many Va* 
pours as will equal in Weight a Column 
of Water 42 Inches in Height, and whofe 
Bafe is equal to the Surface of the Earth j 
which is not only incredible, but found in 
Pa6i to be more than falls in Rain in a 
whole Year. 

Fo R at Paris and Lijle (where the Mer^ 
cury varies, as with us, near three Inches) 
the Quantity of Rain falling in one Year, 
by a Medium of fix Years, amounts to no 
more than 21 Inches in Height. At Zjirich 
in Switzerland to 32 Inches. By the ac- 
curate Obfervations of Mr. Derham at Up- 
minjler in Effex to i^ \. By the Tables of 
Rain kept by Mr. Towrtley of Lanca(birey 
it is ftated by a Medium of 1 5 Years, at 
41 Inches* But as thefe two Englifb Ac- 
counts, feem each of them to border upon 
oppofite Extremes, the mean Proportion 
of Rain falling one Year with another, aYid 
taking one Part of England with Another, 
may be fairly eftimated at the perpendicu- 
lar Height of 30 Inches* 

The Reafon then, why the Jir is 
heavier at one Time than another, cannot 
be from the Quantity of Vapours floating 
in it ; but feems rather to arife from there 
being more Air on that Part of the Earth's 
Surface, where fuch Preffure is encreas'd. 

P And 
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And this feems chiefly to prcxxed from die 
Winds. For Example. 

If the Wind, which is nothing but a 
Stream of ^/r, (houM blow upjon any Place ; 
and the Air^ thus fet in Motion, uou'd be 
checkM in its Progrefs, or refleftcd upwards^ 
by the Oppofition of Mountains and Hills ; 
or if two contrary Winds fliou'd, at the 
fame Time, blow towards the fame Place, 
the Air will be, as it were, pilM and heaped 
up for fome Diftance on each Side, by their 
Meeting and Oppofition ; and confequently 
there being in both thefe Cafes, more Jify 
its Gravity will be encreasM* 

B u T if the Wind blows with any De- 
gree of Strength, or Stcadincfs, over a plaia 
Country, the Air^ which before rcftcd upon 
it, will be fwept along with it ; or if two 
contrary Winds fliouM at the fame Time 
blow from off the fame Continent, the Air 
impendent over it, will be thereby greatly 
thinM and attenuated ; nor can the Spring 
of the Air bring in Supplies faft enough to 
anfwer fuch a double Evacuation, So that 
in each of thefe Cafes, the Air^ growing 
lefs in Quantity, will be confequently 
Kghter: As, at the fame Time, the great 
Force and Swiftnefs of its horizontal Mo* 
tion, will, it is rcafonable to imagine, inter- 
cept and abate fome Part of its pei^^ndi- 
cular Preffure. 

Thus 
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Thus alfb, as the Jir is condenfable 
byCdd, when the Wind blows from the 
Eafterly^ or North-Eajierlj Points,^ k will of 
courfe bring from thoTe frozen Climates, a 
great Quantity of their heavy and con- 
densM Jir along with it : As on the other 
Side, the Jir being dilatable by Heat, whea 
the Wind blows from the Southerly Quar- 
tersj it will, in like Manner, drive a Stream 
of warm and rarifyM Jir through the Jt^ 
moffhere ^ and, by this Means, the Quantity 
of Jir^ being encreas'd in the o]ne Cafe, 
and diminifliM in the other, iht Atmoffherc 
lying within the Courfe of thefe warm, or 
cold Winds, will be confequently lighter, 
or heavier. And as befides thefe ordinary 
Streams of Jir^ there are other irregular 
Blafts of Wind, that do not move horizon- 
tally, but in oblique, or fpiral Diredions, 
fometimes rifmg upwards, or inclining 
downwards : So to thefe we may probably 
afcribe, fome of thofe fudden and extraor* 
dinary Variations in the Weight of the 
Jir^ which are not fo eafily accountable for 
in a more cpmmon and natural Way. 

In thefe therefore, as well as in other 
Iniiances, the Winds feem to be the chief 
Agents in varying the Quantity and Tem« 
per of the Jir^ and caufing fo great a 
Difference in its Gravitation. 

When the Jir is heavy, the Vapours 
rife with the greater Eafe and Freedom, 

and 
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and continue fupported in larger Quan- 
tities at a greater Height from the Surface 
of the Earth. And this Exhalation of Va- 
pours, proceeds, partly from a fubterraneous 
Heat (ftreaming out from the Center, or 
Bowels of the Earth ; and in its Paffage 
through the Waters, raifing fometimes a 
fenfible Reek, or Steam, like that of warm 
Water over a Fire, and carrying it up into 
the Air along with it) but chiefly, from the 
Rays of the Sun ; which, falling obliquely 
upon the Surface of the Water, and being 
many of them reflefted back, with Mi- 
nute aqueous Particles adhering to them, 
or thin watry Cafes furrounding them, are, 
by that Means, fupposM to raife copious and 
continual Exhalations from it. 

These Vapours being rarifyM to a 
great Degree, and (as Dr. Halley and Mr. 
Derham imagine) formM into real, butim- 
perceptible Bubbles by the Heat, and aQu- 
ated by the Rays of the Sun, grow fpecifi- 
cally lighter than the Air^ and confequently 
muft rife 'till they come to an ^/r of the 
fame fpecific Gravity with .thcmfelves, 
' where they will reft. 

As in a Glafs VefTel, fiU'd with three 
different Liquors, and each of them of 
different fpecific Gravities ; (fuppofe fait 
Water at the Bottom, Wine in the Middle^ 
and Oyl at the Top) the Confequence will 
be, rfiat the very fame Cube of Oak- Wood, 

that; 
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that rifes up through the Water, and fwims 
in the Wine, will yet link down through 
the Oyl : The middle Liquor being there- 
fore of the fame fpecific Gravity with the 
Wood, there it will reft. To carry on the 
Parallel ftill farther, let us fuppofe it poffi- 
ble, byfome chymical Infufion, to make a 
common Mixture of thefe three different 
Liquors, either of equal Weight and Den- 
fity with the Water, or of equal Levity 
with the Oyl : Then it is evident, that the 
Cube of Wood will, in the former Cafe^ 
rife and float at the Top ; and in the latter 
Cafe, fink down to the very Bottom. 

And thus, in Proportion to the Weight 
of the Air J and the Denfity, or Rarefaftion 
of the Vapours themfelves, they will either 
float near the Surface of the Earth, under 
.the Appearance of Mifts, or Fogs ; or elfe 
mounting up out of Sight, they will range 
themfelves in higher or lower Regions of 
the Atmoffherey fuitably to their fpecific 
Gravity, where they will refl:. And if at 
any Time, during their Sufpenfion, the 
State of the Atmoffhere varies by any fudden 
Attenuation, or Comprefiion, in the Regions 
above, the Situation of the Vapours will, in 
like Manner, change with it, either by a 
farther Afcent upwards, or Depreffion 
downwards, according as the Weight of 
the Atmoffhere is encreasM| or diminifliM. 

It 
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I T is onlv a vaft Colledioa of • theie 
Steams, Mi/ts and Vapours, thus raisM 
JTomthe Surface of the Earth and Sea, thus 
carried up and fupported at different 
Heights, oius floating in feemifig^y laise 
compa£bd Bodies, and thofe oonfufecUy 
driven i<^ether and accumulated by the 
Winds, diat Form the Clouds ; which are, 
in reality, tio other than exalted MiAs, or 
Magazines of Vapours, ran^d above, in 
higher or lower horizontal Planes, in Pro- 
portion to the comparative Denftty, orRa- 
refad^on erf the Vapours themfelves, with 
that of the Jtmfphere^ or Medium, where- 
in they are buoyM up. (And in this Sence, 
we may clearly underftand, and rationally 
Account for the Ballancrngs of tl^ Clouds.; 
an iExpreflion frequently admir'd in tbe 
Book of Job (^7, 16.) as being ftriftly true 
w^ Ph]lolq>hical, Noble and £l^ant in a 
Poetical Sence, and very juftand natural in 
1>oth* 

That the Clouds and Mifts are mucli 
alike, and differ chiefly in their Diftance, 
Situation, and Appearance, is fometimes 
evident to Sight, becaufe the very iame 
Body of Vapours floating near the Earth as 
a Mill, when they are raisM higher, or 
driven farther off by the Wind, or Sun, 
change their Appearance into that of* 
Cloudsi wliich they fo nearly refemble, as 
not to be with any certainty cliftin|tiifhable 

from 
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from them. And fx a farther Proof of this, 
Varemus (G€(^Men.i^g.6L) fpeakii^ of the 
Mountains oi America^ relates^ that A&Z/iiPif- 
ruviammtn Montium Fafiigia ferpetuis teguntur 
Nivibus tarn Mftate^ quqm Iiyeme ; multa Nu- 
bibus imfdvuntur ; qaddam ultra medium Acris 
R^ionem elevantur. And afterwaixls of the 
Pike of Teneriffj pag. 69. F^riex illtus fufra 
Nubes attoUi videtur mamfefie ; cum hd medium 
Momem cingmt\ i/ertex extare fufra has 
mbulas conffuia$ur. i.e. As Clouds are cx)m» 
monly obferv'd to adhere to the Sides^ and 
to hang round the middle Parts of the Pike 
ofTeneriffj and other exceeding high Moun* 
tains: So fome curious Perfons and Tra» 
vellers (who have happened to climb thefe 
Mountains when they appearM thus begirt 
with Clouds) have, for fome Time, in their 
Afcent upwards, found themfelyes involved 
in thick and heavy, in damp and drizzling 
Mifts; which, to themfelves afterwards 
from above, and to the Speftators from be- 
low, have ftill retained the Appearance of 
Clouds* 

Out of thefe Magazines and Colle£lions 
of Vapours, thus floating and fupported 
in the Air (according to the different Chan- 
ges they undergo from the Seafon of the 
Year, the Temper of the Winds, and the 
Warmth, or Coldnefs, of the fuperior Re* 
gionsj the feveral Kinds of aqueous Me* 
teors are formM and fupply'd, which under 

fo 
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fo many different Appearances, &11 back 
upon the Surface of the Earth, as that ex- 
cellent Author, Mr, Derham ( Phyf. TheoL 
pag. 20. tffc.) in a Manner very rational, 
deduces and explains. 

Such Vapours as are raisM by the de- 
clining Sun, or hang near the Surface of 
the £artb, being condensM by the Cddnefs 
of the Nights, in the Summer fall back in 
Dews, and in the Winter in hoary Frofts. 
In what we call a black Froft^ either the 
Rife of the Vapours is quite intercepted } 
or rather they are raisM too high to be 
reached and precipitated by the Cold below. 
When the Vapours approaching nearer to 
each other, are frozen in the Clouds, and 
broken by theRefiftance andFlu&uations of 
the Jir^ or the cold Winds pafling through 
them, they then fall down in Flakes of 
Snow. When the Vapours are beginning to 
run into fmall Drops, and are precipitated 
by the Cold above, before they are com-* 
pleatly form'd, they then fall down in 
mizzling Rains j or, if frozen, in Sleet. And 
as the ordinary Drops of Rain, freezing in 
their defcent, form Hail ; fo whenever they 
happen afterwards in their farther Defcent 
downwards, to pafs through a Cloud of 
Snow, they encreafe in Bulk, and gather- 
ing, in a literal Sence, as a Snow Ball, form 
thofe larger Hail-Stones (of fix, or more 
Inches in Circumference) of which we 

often 
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often ready and fometimes with furprize 
admire and obferve. 

S o long as the Jir continues heavy (be- 
ing, as.we above obferv'd, cither condense, 
or accumulated in Quantity) the Vapours 
will be fuftain'd, and the Weather hold 
fair ; but if the Jir by any RarefaSidn, or 
Diminution of its Quantity turns lighter, 
the Vapours, which were before in jEqui- 
librio with it, will preponderate ; and be- 
ing heavier than the Jir^ in which they 
floated, will confequently defcend. In their 
defcent, as they approach nearer to each 
other: and are continually check'd by the 
Refiftance of the Jir^ they muft be con- 
densM ; and this Condenfation of the fall- 
ing Vapours will gradually encreafe, ^till 
they are comprefsM and colleSted into fmall 
Particles, or Globuli of Water ; and thefe 
igain, incorporating with others in their 
farther Defcent, they are at laft form'd into 
bigger Drops, and fall down in Showers 
of Rain ; and thefe Showers will be more 
or lefs violent, and the Drops larger or 
fmaller, in Proportion to the Quantity of 
the falling Vapours, and the Height from 
whence they defcend. 

From thefe Premifes it clearly follow?, 
that when the Quick-Silver in the Tube, 
rifes and continues high (being fupportcd 
by the extraordinary Weight of the Jir) 
then the Vapours will be fupported too, and 

E the 
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the Weather continue fair : But when (by 
any great Diminution of the Weight of the 
Jir) the Mercury fubfides and keeps low ; 
then the Vapours, not being fupportable, 
will defcend with it, and the Weather be 
rainy, and the Rain more or lefs in Pro- 
portion to the Depreflion of the Mercury. 

A N D as thefe EfFeds ufually follow, and^ 
for die moft Part, regularly correfpond with 
the Caufes here affign'd : So it is upon thefe 
Principles that the common Weather-Glaffet 
are made ; and upon thefe only, that they 
are capable of being rightly underftood and 
cxpiain'd. 

From hence alfo (efpecially from what 
has been faid above upon the Air and 
Winds) may be drawn feveral other Ob- 
fervations and Conclufions relating to the 
fame Subjed, and giving fomc farther Light 
to it. 

I. As the Winds encreafe the Quantity 
and Weight of the J/V, and by that Means 
fupport the Vapours ; fo are they fome- 
times the immediate Occaiion of their fall* 
ing : For when, for Inftance, the Winds 
blow from oppofite Quarters, , the Mifts and 
Vapours floating in the different Streams of 
Airy muft be forcibly driven againft each 
other, and confufedly mix'd and blended 
together : And as they were before fepa- 
ratdy jEquipondarant to the -4^, and for 
that itcafon floated in it ; fo after fuch Con- 
fluence 
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fluence and Conjundion, they will doubly 
exceed the Weight of the Air^ and force 
their Defcent through it. And this is ufually 
the Caufe, both of the largeft Drops, and 
of the greateft and mod: plentiful Rains, 
as we ihall have Occafion more fully to 
defcribe ivi another Place. But when either 
of thefe oppofite Winds rifes and prevails, 
and turns the whole Stream of Clouds and 
Vapours only one Way, it foon clears the 
Hemiffhere^ and reftores better Weather. 
From hence alfo we may farther obferve, 
That the particular EfFeft the Winds have 
upon the Changes of the Weather, depend, 
in a great Meafure, upon the prefent State 
and Quality of the Atmoffhere ; for when 
that is moift and damp, or chargM with 
Clouds and Vapours, the Change of the 
Wind into an oppofite Quarter foon pro- 
duces Rain : But when the Atmofphere is 
clear and free from Vapours, it adds to the 
Weight and Quantity of the Air ; and, by 
that Means, continues and prolongs fair 
Weather, 

2. To fuch an Accumulation of Air^ as 
we have above-mentioned, may very proba- 
bly be afcrib'd the conftant and fettled Dry. 
nefs of the Coafts of Peru and Chili ; where 
from J to 30 Degrees South^ and for 12. or 
I J Degrees to tfe Wefi^ according to Dam^ 
fiery and other Travellers, it never Rains. 
To Account for this, it is obfervable, that 
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a conftant Ej/? Wind blows round the Globe 
for feveral Degrees on each fide of the 
jEquatar ; that the Andes in Peru and Chili 
(being a Ridge of the higheft Mountains 
in the World, and running from North to 
South) lie direSly crdfs to the general Cur- 
rent of the Jir ; and thereby, either break, 
or intercept the Clouds and Vapours on the 
Eafiern fide of the Mountains ; or elfe raife 
and accumulate the Air on the Weflern fide, 
to fuch an Height and Quantity, as to fup- 
port the Vapours floating in it to the Dift- 
lance of 250 or 3 00 Leagues from the Shore ; 
where the general Ea^ Wind i^finking again 
to the Level of the Sea) brings, as in other 
Places, Vapours, Clouds, and Rain along 
with it. Dampiery Vol. 2. W. 78, 79. 

3, The Coafls oi Guineay are, by the 
fame Author, ^page 80 J reckoned among 
the wetteft Places in the World^^ becaufc 
lying near the Mquatory they are exceeding 
hot and fultry ; and the Soil ("being as Tra- 
vellers farther obferve, a loofe and deep 
Sand j imbibes and retains the Heat of the 
Sun to fuch a Degree, as to rarify and at- 
tenuate the lower Region of the Jtmoffhere; 
and by fuch Rarefadtion, as well drawing 
in the Winds upon the Coafts (Dampierj 
W. 149 1 $9 i6j) as precipitating the Clouds 
and Vapours; which the Jir^ weakened 
by cxceflive Heat, has not either Weight, 
or Depfity fujBicient to fupportt 
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4. T o fuch an extraordinary Thinnefs, 
or Attenuation of the Jir^ may be attribu- 
ted, what we fometimes with Surprize ob- 
ferve ; viz. the fudden Overcafting of the 
Sky, when in a calm fultry Morning, with- 
out any vifible Clouds arifing from below 
the Horizon, a clear Hemijphere fby the 
Defcent of the Vapours into the lower Re- 
gions of the Jir) unexpectedly becomes 
hazy, thick and cloudy, and even fometinles 
mifty and rainy. 

5. I T was an Obfei-vation made many 
Years ago by the Accurate Dr. Halleyj that 
the Weather-Glafs^ in a moderate Eaflerly 
Wind ufually rifes higheft. The Truth of 
which, to a careful Obferver, feldom fails of 
being fully confirmM by yearly Experience. 
For to go back no farther than the Year 1728, 
in the latitude oi Grantham^ a kttlt&Eafter" 
Ij Wind, blowing exceedingly Sharp and 
Cold for feveral Days, in the Confequence 
of it, fp far condencM the Air^ as to raife the 
Mercury^ Feb. 24 and 25, within a Trifle 
of 30 1 Inches. In this Inftance, the Sky 
was perfeftly ferene, the Sun fliinM very 
bright, ^nd the Froft held very iharp and 
fevere. 

On Jafjuary II j 1729, The Reverend 
and Learned Dr. Sfukely being with me, we 
meafurM the Height of the Mercuryy and 
found it (landing again at jp | Inches (^above 
which in this Latitude and Situation, it is 

very 
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very rarely obferv'd to rife) but in this latter 
Cale, the Weather was milder, and the Jh 
moffhere in all Parts equally thidc and hazy ; 
the Wind having been for fome Time before 
in the Wefi^ then fetting in for four or five 
Days full £^y? ; and aftervi^ards, juftat the 
Time of making the Obfervation, by a very 
fudden Turn, reverting back into the Weft. 
From which alternate Change, and quick 
Succeflion of the Winds, it is very certain, 
that they muft both of them, for fome Time, 
and at no great Diftance, continue blowing 
in dire6J: Oppofition to each other ; and, by 
that Means, accumulated the -4/V impendent 
over us, to a Degree anfwerable tQ fuch an 
extraordinary Elevation of the Mercury. 

I N each of thefe Inftances the Weather 
was fettled ; and continued Fair, Dry, or 
Frofty, for about Ten Days before and after 
the Time of Obfervation. To whidi we 
may farther add, that as the Wejlerh Wind 
is mofk frequent and common, and blows 
by Intervals, for more than half the Year 
with us ; it is feldom that an Eaft Wind can 
continue for a W6ek together, without meet- 
ing with a fuperior ; Oppofition froni that 
Quarter ; and thereby, for fome Time at 
leafl:, encreafing the Quantity and Weight'of 
the Airy and raifing the Mercurj in the Con- 
fequence of it. 

6. A s in a moderate Eajl^ or Northerly 
Wind, for the Reafons above given, the 

Weight 
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Weight of the Air is encreasM : So in a very 
ftrong Wind, be the Quarter what it will, 
(efpecially if it be Southerly^ or Wefierly^ the 
Horizontal Flux and Velocity of the Air^ 
takes off Part of its perpendicular Preffure. 
This is evident in Faa, from the Mercury fub- 
fiding always, and keeping, low in tem- 
peftuous Weather. And was' even vifible 
to the Eye in the great Storm 1705. During 
the Height of which, the Mercury was obferv\ 
to fliake anfwerably to the Concuflions of 
the Air^ in a fenfible Tremor and Vibration: 
Sometimes apparently yielding and finking 
under the Violence of an approaching Blaft ; 
and immediately after, rifing again, upon 
the Relaxation of it. 

7. 1 NHurricanes and other violent Storms, 
befides the Horizontal Blaft, there are often 
fpiral Eddies and Circumvolutions oF the 
Air working upwards ; and even fome- 
times raifing and carrying Bodies of Weight 
and Subftance aloft with them. From 
whence it is obvious to infer, that the Pref- 
fure of the Air^ muft of Confequence be 
the leaft downwards } when by fuch a con- 
trary Impulfe, it is reversed and forced up- 
wards : And, in this Cafe, the Qiiickfilver, 
having no fteady Counterpoife, will be more 
unfettled, and fink lower than in any other, 
as in the Storm, 170J, above-mention'd. , 
Whifch is the only Inftance, or Account, I 
have met with of the Mercury falling below 

27 



( 32 ) 

27 r Inches. ThoMn Ibme of thofe unac- 
countable Eddies, that rebound back from 
the Earth, and feem (fro tempore) to fufpend 
the PrefTure of the Air^ by exerting their 
Force contrary to it ; it is very poflible that 
the Vibration, or Subfidingof the Mercury^ 
may be ftill lower. 

8. From hence alfo we may farther 
obferve, that fuch an extraordinary Deprefi- 
on of the Mercury^ lafts no longer than the 
Violence of the Storm that Caufcs it. For 
as foon as that o{ November^ ^7^h ^^^ ^^^^f 
the Mercury rofe again very faft; being, 
within lefs thanTwelve Hours, near change- 
able, from whence it began falling the 
Day bjefore. And this the learned Dr. HaBey^ 
in a like Cafe, with good Reafon afcribes, 
partly to the general Recoil of the Air^ after 
the protrufive Force of the Wind was fpent ; 
and partly to the quick and fudden Acceili- 
on of new Jir^ to fupply the great Evacua- 
tion made by the Storm. For whenever any 
Part of the Atmofphere is thus attenuated 
beyond its mean Denfity, the neighbour- 
ing Regions of the Air^ being more com- 
prefs'd, will, by a progreffiveExpanfion, con- 
tinue pouring in from all Quarters 'till the 
jEquilibrium be reftorM : And in the Confe- 
quence of this, will raife the Mercury to 
much the fame Height it was before, and 
in lefs Time than wherein it was falling. 

9. I N 
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9- I N mifty, or foggy Weather, (if it be 
of any Continuance) the Glafs is common- 
ly obfervM to ftand very high ; becaufe the 
the Air is ufually then perfeftly ft ill and 
calm, and preffes with its full perpendicular 
Weight upon the ftagnant Mercury^ without 
any Interruption, or Abatement. 

The learned Dr. Wallis is of Opinion, 
that the Mifts and Vapours hanging thus in 
the Air^ add to, and cncreafe its PrelTure : 
Which, no doubt, is true in general ; becaufe 
the collective Body of the Air and Vapours 
taken together, rauft be of greater Weight 
than the Air alone. 

And, upon this Account, not only in 
raifty, but in dirk, fettled, calm Weather, 
fwhen the Vapours are raifed and fupported 
at a very great Height ; and fo equally and 
copioufly difperfed, that the Sky appears 
uniformly thick and hazy in all Quarters ; 
without the the leaft Gleam of Sunfliine 
breaking through, or any Cloud diftinftly 
form'd ia any Part of the Hemfphere :) In 
(uch a denfe State of the Atmoffhere^ the 
Weight of it is greatly encreas^d ; and the 
Height of the Mercurj raifed by it, is ufually 
near 30 Inches. 

B u T as foon as this State of the Amof- 

phere changes, either by the Wind rifing, the 

Sun breaking out, or both together dil'perf- 

ing the Hemifphere of Vapours, and forming 

many of them into large Clouds, failing 
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above ; the Weight of the Jtmofphere im- 
mediately diminirhes upon it, and the Mer^ 
€ury will in few Hours fettle to 294, and 
fometimes to 29 Inches. 

From hence it feems obferveable. i/f. 
That the Calmnefs of the Mr^ adds very 
much to the Weight of it. And 2^, That 
the general and equal Diftribution of the Va- 
pours, whether in Mifts below, or in a 
hazy Sky above, afts with a ftronger and 
greater Degree of PrejSTure, than any parti- 
al, or unequal Diftribution, or Colledions 
of them in Clouds : Which, whether fuP 
pended in the Air^ or moving horizontally, 
intercept and take off fome pkrt of the per- 
pendicular Preffure from the Regions above. 

And agreeably to this latter Obferva^ 
tion, if we examine the EfFeft of any par- 
ticular Column of Jir^ a£king upon the 
Barometer y the Opinion of the Vapours add- 
ing to the Weight of it, muft be underftood 
with fuch a Limitation. For the only Rea- 
fon of the Clouds and Vapours floating in 
tb^ Air, is becaufe they are Bulk for Bulk 
Irglu'^r than the Air. If therefore we fup- 
pofe them to exclude, or take up the Space 
of a Portion of Airy^ equal to tliemfelvcsi 
and heavier than themlelves, it will confc- 
quenily foMow that a Cylinder of dear Airy 
muft and will exert a greats Degree of 
Prellure, than a compound Cylinder of Ait 
and VafoHfs internuxt of the fame Dimen- 
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fiOOs] As an entii-e Column of folid O&k, 
is heavier^ than an equal Column composed 
of fcveral Pieces of Oak, Fir and Cork 
}oynM together. 

And this will in Part explain the Rea- 
fon of the Menurj\ rifing and (landing high 
in fair, calm and clear} but fubfididg 
and keeping low, in rainy, windy and 
ck>udy Weather : Becaufe in the former, the 
Preifure of the Air is dired uniform and 
fteady ; and in the latter, by the Interpofure^ 
or Flu&uation of Clouds and Vapours^ 
broken and interruptedi and thereby lA 
Part diverted and diminfh'd* 

That the Clouds floating in the Air^ 
leiTen the Weight of it| feems to recieve 
ibme Illuftration at kaft^ if not Proof, from 
an Experiment or two delivered by Mr, EcyU. 

T A x: £ a Piece of Spunge, moiften ft 
with ai much Water as it will conveniens* 
ly retain, without dropping. Sufpend it 
with a Weight equivalent to it, in a nice 
and even Balance. While the Sun fhines^ 
and the Sky cominues clear, the Scales will 
hang kkjEquiliirio : But upon the Approach 
of any large Cbud towards the Xsnith^ 
the Water in the Spungp will preponderate, 
wliilft the Cloud is paflinK* But as foon as 
the Cloud is ^ne over^ the very fame State, 
or Prcflifre of the Air, being ag^in renew'd, 
the Scales in the Confcquence of it, will 
return back to their former jEquilitrium. 

F2 This 



T H I Sy I am well aware of^ the noble 
Author incidentally mentions, as a fopriz- 
ing EffcGtj or fenfible Indication of the Hu- 
midity, or Moifture of the Jir^ deriv'd 
from the tranfient Cloud, and communica- 
ted to theSpunge: But may it not feem 
alfo to deferve our Attention, whether a 
real Change in the Weight of the Jir^ does 
not affed, or produce the Change in the 
Balance? Becaufe, agreeably to the Laws 
of Hydroftafkicks, where two Bodies of 
unequal Bulk, are aequiponderant in one 
Medium, they will lofe their Equilibriumy 
when they come to be weighed in another. 
For if this latter Medium be heavier, the 
larger Body will be fupported.in it, and 
weigh lighter than before ; but if the new 
Medium be lighter, the more bulky Body 
will fubfide in it, and weigh heavier than 
before. And accordingly the fame noblePhi- 
lofopher, in what he calls his ftatical Barofcofe 
(confifting of a thin large Glafs Bubble, hang- 
ing in counterpoife to a fmall Glafs Weight, 
in a Balance exquifitely nice and fenfible, 
and placM nc2ir 3, Barometer) regularly found ; 
that when by any notable Encreafe in the 
Weight of tne Jir^ the Mercury rofe, the 
Glafs Bubble wouM be buoy'd up, and rife 
with it : But when, by any confiderableDe- 
creafe in the Weight of the Air^ the Mercury 
. fell ; the Bubble wou'd on the contrary pre-* 
ponderate, and fall with it. 

From 

t 



' V 



(37) 

From whence it appears, that the fu- 
perior Weight of the Spunge, in the Inftancc 
above-mentioned, feems rather to be derived 
from a fenfible Decreafe in the Weight of 
the Air. To thofe who afcribe it altogether 
to the Moifture of the Airy without admit- 
ing any other Caufe of it, it will be diffi- 
cult to account for fo odd a Property as that 
of a Spunge, fucking in Vapours from an 
approaching Cloud, and releafing them 
back, in exadly the fame Quantity at the 
Recefs of it. 

The learned Dr. Wallis in his farther 
Sentiments upon this Subjed, accounts for 
the gradual Sinking and Lownefs of the 
B<a:re?w^/dr in rainy Weather, by the gradual 
Diminution of the Preffure of the Air^ grow- 
ing, as he fuppofes, lighter and lighter, in 
Proportion to the Quantity of the falling 
Rains. 

I F this were ftri&ly and generally true ; 
it will feem to follow from thence, that the 
Glafs (hou'd ftand higheft, when the Air is 
fulleft of Clouds and Vapours ; becaufe, 
(agreeably to this Opinion) it is then mod 
burdenM : And loweft when the Rains are 
cjuite over, becaufe the Air \s then moft 
lighten'd. 

But on the contrary, we find by Expe- 
rience, that th^Mercury is ufually low in cloudy 
and rainy Weather, becaufe the Atmoffher^ 
is then lighter : And may be often obfervM 

to 
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to rife for feveral Hours before the Rains 
are over ; becaufe there is a conftant aod 
gradual Acceffion of new Air^ pouring in to 
fupply the Place of the defcending Clouds 
and Vapours } and thereby encreafing the 
PrefTure upon the Barometer^ even wtiilft the 
Rains are falling. 

I would not Here be underftood to infer 
from hence^ that this Opinion of Dn WaRis 
is altogether falfe ( but that it does not, in 
all Cafes, hold abfolutely true. When the 
Regions above are calm, and at tl>e fam< 
Timecrouded and accumulated with Clouds, 
difcharging themfdves in heavy and ]^enti^ 
fill Rains, the Qpantity falling, will, it is 
reafonable toimagine, in fome Degree, lefTen 
the Preflure of.tt^ Atmoffhere : Becaufe, by 
the Interpofure of large^ and bulky Clouds, 
the free Influx of the circumambient ^/r, is^ 
in fome Meafure, and for fome Time^ inter* 
cepted and excluded. But when the Com- 
munication is open, and the Clouds broken, 
or didipated, the free and regular Acceilion 
of new Air^ will add more to the Preflure 
upon the {):agnant Mercury j than the falling 
Rains detraa from it. 

And tho' in great and violent Rains^ 
the feveral Drops of Water, beiqg much 
heavier than the Air^ force their I>efcent 
with fome Degree of Rapidity through it : 
Yet can their Weight be of no Manner fji 
Bficd towards ratfmg the Mtrcurj \ becaufe 
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fhey ad not: in one continued Sltraimi of fall 
of Water^ but in fo many difiinft and fepe-* 
rate Drops ^ each of which, being at the 
largeft nor more than one fourth Part of an 
Inch Diameter, bears but a very fmallPropor* 
tion to a Cylinder of Jir^ better than five 
iMiies ia height ; and cannot therefore pro- 
duce any fenfible Alteration in it. 

lo. The liigheft Rife and the loweft 
Fal) of the Mitcmy are but feldom obferve* 
able. The Lattery hecaufe it rardy bap- 
pens, that a Hurricane exerts its Force near 
enough to a Barometer to affe£fc it : And 
more rarely f^ill, that, during the ibort 
Intei^al of its Aaion, the Eye of a Speda« 
tor is prefent, and quick and vigilant enough 
to obferve it. And as for the more ordinary 
Ebb, as low as 28, and fometimes a little 
below 2S Inches, it is ufually obferveaUe, 
when the Atm^ffhere appears to be crouded 
with bulky accumulated Clouds ; and thofe 
driving low, with a ftrong Wind and flop* 
ing Rains, out of the Sauthj or IVeJt^ or 
South-Wefi. But in a dry, cold Wind, unkis 
it be very tempefteous^ it is feldom found 
to fink fo low. 

T H B higheA Rife moft, in like Manner, 
be afcrib^d to a Concurrence of feveral Cau* 
fes, viz. To a fettfed Eafi Wind, blowing 
Cold, to* condenfe the Mr ; (which, by the 
Way, is the Reafon c^ the Glafs^ rifing and 
ftai^ing higher in the Wiater, than in the 
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Summer SeafOn) to a Wefi Wind, blowing 
at the fame Time with equal Strength, 
to accumulate the Air ; to a perfeS: Stilnefs 
and Calmnefs over the Place of Obfervati- 
on, to give the Amojfhere its full perpendi* 
cular PrefTure ; and to the Sufpcnfion of the 
Vapours in the Air^ lying in mifty and hazy 
Weather, with a ftill farther additional 
Weight upon it. And to thefe we may 
probably joyn, what Mr. Boyle with Reafon 
fuggefts, that in very great Droughts, the 
fubterraneous Steams break out, and rife 
in greater Quantities through the Chinks 
and FifTures of the Earth : Many of which, 
being lodgM in the lower Regions of the 
Air^ may, to a greater Degree, augment the 
Gravity of it. For as each of thefc fepe* 
rately a£ling, are found by Experience to 
raife the Mercury ; they muft confequently 
have the greateft EflPcfl:, when all of them 
(as it may fometimes happen) confpite to* 
gether in encreafing the PrefTure of the At- 
moffhere^ and elevating the Mercury in Con- 
fequence of it. 

I N remarking thefe Extremes, as well 
as in afcertaining the iuft and precife Limits 
to the Rife and Fall of the Mercury ; the 
Situation of the Place where the Barometer 
ftands, muft always with due Care be con- 
fiderM and regarded. If it be low, and near 
the Level of the Sea, it will vary three In- 
ches i becaufe the Atmoffhcre above is of 
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competent: Weight and Depth to admit of 
k : If it be mountainous and far within 
Land, the Mercury Wi\[ not vary two Inches ; 
becauiie the Cylinders of the Air above are 
proportionably lighter and ftiorter. . And 
agreeably to this, it is found by Experience 
in feveral Places, that the very fame Baromem 
ter^ jQ:anding at Fair in the Valley below^ 
will, in advancing up to the Top of a 
Mountain, fink to Stormy, tho' the Wea* 
dier be e^adly the fame in both. 

From whence we may colleft and dif- 
cover what an egregious Blunder it is in 
mechanical Pfaildbf^y, to appropriate the 
feme Scale of the Barometer ^ without Di- 
ftin£Uan to atl Situations. For as the Truth 
of the Scale depends upon the Proportion it 
bears to the full Flay cS the Mercury ; and 
that in different Places, varies according 
to the, different Height, or Depth^ of the 
Atmoffhere: It: is certain, that a gradu- 
ated Plate of three Inches, cannot be com- 
menfurate to a Space, or Rife, of two In- 
ches ; but muft and will be liable to conti« 
nual Errors, by fuch an Inconfiftency in the 
Applicatiorl. 

Upon Account of this local Error and 
inlbfficiency in the common upright Tubes, 
I wou'd recommend tlie floping Barometers^ 
9S more j^oper and fuitable to the midland 
Countries : Becaufe in them, the Rife and 
Fall of the Mercury may be augmented to 
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any requifite Proportion, tlio' the perpen- 
dicular Variation be not fo much as two 
Inches. 

The foregoing Pages, grounded in a 
good Meafure upon Realon and Experience, 
fcem to be a full Proof of the Truth of the 
main Propofitions there advanced, viz. That 
the general Preffure of the Atmoffhere upon 
the ftagnant Mercury^ is the real Caufe of 
theSupportoftheAferci^ryintheTube ; that 
the fe veral Changes in the Rife and Fall of the 
Mercurjj depend upon the various Changes 
in the Gravitation of the Air ; and thofe 
again upon the Quantity of Clouds and Va- 
pours floating above ; and upon the diffe- 
rent Quarters, Degrees, Temper and Oppo- 
fition of the Winds* 

And tho' I dare not fay that all the 
Changes of the Barometer^ depending upon 
tliofe of the Atmoffhere^ are clearly account- 
able for by thefe Principles : Yet they cer- 
tainly anfwer in fo many Inftances, that a 
ftrifter Attention to them, and Application 
of them, might perhaps go a great Way in 
explaining thofe few of which, by their 
feeming Inconfiftency, or Irregularity, we 
fihd Reafon to be diffident. 

T H u s I have fometimes wonderM at 
the Mercury rifing in a warm, moifi: Souther-^ 
ly Wind ; but atter a few Hour? fufpence, 
an Eafi^ or Nwtherly Wind, driving above, 
has pfevailM over the South Wind below, 

and 
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and recoiicil'd the Rife of the Glafsy to the 
Weight of the Jity and the State of the 
"Weather. Sometimes alfo^ in the like Cafe, 
when there has been no fuch apparent Op- 
pofition of Winds, I have fufpeded, either 
the Spring of the Jir exerting itfelf in a 
more than ordinary Manner ; or that the 
Upper Regions o£ the J fmoffhere^ being more 
cold and condens'd, have difcharg'd their 
Weight upon the Lower ; and thereby 
causM the Rife of the Mercury^ tho' the 
warm rarify'd Air near the Surface of -the 
Earth, feem'd rather to intimate its Falling. 
And here I might with Reafbn, as it 
was once my Intention, difmifs the Read** 
er, with this general Tbeory of the Barome- 
ter^ without defcending to Particulars, or 
engaging in any farther Difquifitions about 
Vi\ But nnce the Spring of the ^/r, has, no 
doubt) a real Share in producing the^ffeds 
here accounted for, it wou'd be toomateri- 
al an Omiflion to pafs it over in Silence^ 
without taking a juft and proper Notice of 

As the ^/> is an elaftic Fluid, capable 
(as we above obferv'd) of Compreffion and 
Dilatation; fometimes yielding and bend- 
ing beneath the incumbent Prefliire, and 
again rifing and expanding itfelf in Propor- 
tk)n to the Abatement ot it : So the chief 
Ufe and Effed of this elaftic Property, feems 
to be this, viz,. To preferve the Balance of 
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the Atmoffhere ; and by its occafional Cbn^ 
traftioa and Expaofion, to accommodate 
itfelf CO the diSerent Degrees of PrefTure 
in the feveral Parts of k ; and therebv, as 
well to keep the Air itfelf as the Clouds 
and Vapours floating Inky as near as may 
be to an jEquilitriMm. 

T o this elaftic Force of die Air^ fome 

Audiors(too precipitate in their Condufi- 

ons) have entirely afcrib^d the Rife and Falf 

of the Mercury in the Barometer : But it is 

very certain, without any juft Preraifes, or 

competent Grounds for it. Becauie in the 

regular and ordinary Courfe of Nature, 

the Spring of the Air ads always in Con- 

jundion wkh the Weight of the Air^ add 

never feparately, or diftindly from it : That 

therefore cannot of itfdf be the only Caufe 

of an Effed:, which requires and admks of 

another Caufe equally coefficknt with it. 

Others therefore, more agreeably to Reafon 

aoQ Experience, divide the EmBts of the 

Barometer^ betwixt the SfM-in^ dF die Aity 

and the Weight of the Air ; and, without 

rejeQing dther, admk them both as C^ufes 

equally and mutually cooperating in them. 

The Spring ctf the Air^ ads, it muft 

be own'd, with incredible Force, where the 

Air is clofely pent up and ftrongly com* 

prefsM. But where the^Ar is free, open 

and unconfin^d, and has room on all Sides 

to expand itfelf, the Spring of it will be pro- 
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portionafaly rekxM, and ificapabie of ei- 
fiFCif^ itfelf wkh any fx)tafole Strength, or 
Efi^ft. For the fame Reafon alfo, the Spring 
of the Jir^ near the Surface of the Earth, is 
very great, becaufe the Wekht of the Ait 
that keeps it under a State of Comprtffiont 
is great too : But in the upper Regions of 
the Air^ where there is littte Weight, and 
large fixpanfion, the Spring of the Air is Sb 
far weakenM and abated, tnat in aa Afcent 
of 1 300 Yards perpendicular, ^t^^tuty in 
the Barometer^ is found, by Experience, to fall 
four Inches. Which in IPart ihews the Con- 
ne8:ion there is betwixt the Weight oS the 
Air and the Sprii^ of the Air ; and diat the 
Latter depends, in a great Meafure, upon the 
Farmer, ati w91 more fully appear from the 
following Experiments. 

T H £ mott: common and obviousExperi* 
ment, for proving the ^ring d[ the Ak^ 
and the Dependance it has upon the Weight 
ofthe^ir, is that of a Bladder, half*blown, 
and carried up a Mountain, to the perpen- 
dicular Height of 700, or 800 Yards : Whk^, 
in Proportion as you rife higher, will gra- 
dually diftend more and more, and be 
fullblown at die Top. And, in the 
Defcent, it will, in like Manner, gradually 
relax and iiibfide, and grow flaccid at the 
Bottom of the Hill, as before. The Reafon 
of which is, that the .^enclosM and ty'd 
up in the Bkdder below^ is of greater 

Weight 
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Weight and Denfity (becaule more com* 
preis'd) than that above. When therefore, 
in mounting upwards, the Cylinders of the 
Air grow morter and hghter ; that within 
the Bladder mufl: confequently rarify and 
expand itfelf into a larger Space, that the 
Attenuation of the Air within the Bladder, 
may be equal to that without. As on the 
contrary, when indefcending downwards 
the Cylinders of .^ir encreafe in Length and 
Weight, that within the Bladder muft con« 
feqtfently fhrink and contract within a nar- 
rower compafs, that the Denfity of the 
Air within the Bladder, ma^ be anfwerable 
to the Preflure of the Air without. 

I N the Experiment of the Barometer in 
the Air Pump (above recited, Page lo, 
line j) if, inftead of gradually admitting 
the external Air^ you fuddenly turn the 
Stop-Cxk, and let it all at once into the 
exhaufied Receiver, the Quick-Silver from 
its loweft Ebb, will immediately dart up 
with that Degree of Force and Velocity, as 
even fometimes to break the upper Extre- 
mity of the Tube : But if the Tube be 
ftrong enough to ftand the Shock, and wide 
enough to give the Quick*Silver play, it 
will men, for fome little Time, vibrate up- 
wards and downwards, 'till it fettles to its 
proper Sution. In this Cafe, the fuddenRife 
of the Mercurjj as well as the repeated Vi« 

brations of it^above and below theStandard, 

are 
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are plainly pf odticM by the Spring of the 
Air: But then, the regular and fteady Set- 
tlement of the Mercury to its proper Stan- 
dard, is certainly owing to a Caufe equally 
fteady and regular ; that of the perpendi- 
cular Weight and Preffure of the Air a£ling 
upon it, and by Degrees checking the Vi- 
brations caused by the Spring of the Air^ 
'till they come to an jEquilibrium. 

J F we purfue this Experiment ftill fer- 
ther, with a Tube open at both Ends, and 
fufpended in the ftagnant Mercury ; the Mer- 
cury will remain at the fame Height in the 
Tube, and in the Ciftern. Then fix a clofe Co- 
ver, as well round the Tube, as over the Top 
of the Ciftern ; and confining there, within 
the covered Space, a fmall Quantity of com- 
mon Air^ (without any Communication with 
the external Air) and place the whole Affara- 
tus^ thus orderM in the Air Pump. The Effefb 
will be this ; that by working the Pump, and 
exhaufting the Receiver, the Counter-Pret 
fure of the external Air will be quite taken 
off; and then, the Air enclosM within the co- 
vered Ciftern, will dilate and expand itfelf ; 
and by its elaftic PreiTure upon the ftagnant 
Mercury^ will raife and force it up within 
the Tubd, to the Height of 28 t, or 29 Inches, 
according to the Standard of the l&annneter 
in the open Air^ but no higher. 

From hence it is evident, i /?, That 
the Weight of the Air^ is here entirely fe- 

parated 
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panted from the Spring of tb€ Jir; and 
the whole Effed product by the laoer. ^ 
Hut the Spring of the Jir eados'dt is 

Sial to the Weight of the q;ien Jiry and 
s only in Proportion to it. And ^d^ That 
it is only theG)nfineaient of the jlir within 
the Ciftem, and the Sufpenfion of the out- 
ward PrefTttre^ that caitfes the Spring of the 
Jir to exert itfelf in fo peculiar a Manner ; 
whkhy in other Cafes, a^s uniformly with 
the PreiTure of the Jir^ and feldora, or 
never diftindly from it. 

The fame EStOt is equally capable of 
being produc'd by encreafing the Spring of 
the Air t^ any natural, or artificial Heat ; 
but then in Order to it, it is ftiU necefltry 
that the Jir fo expaiKling itfelf^ be fome 
Way, or other, (hut up and confin'd : For 
if the Comnwnication be open, the circum- 
ambient Jir will rufh in, and deftroy the 
Spring acquir'd by fuch Heat, by reftoring 
therarifyM Jir to its mean Temper and 
Denfity. 

From thefe, or the like Remarks of the 
^ring of the ^ir enck)sM, a^ng in fuch par* 
ttcular Cafes, in Proportion to the Wei^t of 
the'^open Jir^ fome unattentive ObTervers of 
Nature have credubufly received, and un- 
accounubly formMthis general, but errane* 
ous Conclufion, vie. That a Weatber*GLafs^ 
hermetically feaPd at both Ends^ with a 
fmall Quantity of common Jk enclofs'd in 
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hj will, by its inherent Spring exerting 
icfelf^ regularly produce the fame Changes 
in the Rife and Fall of the Mercury^ as are 
cbrrefpondent to thofe of a Barometer^ ex- 
posed to the Preffure of the open Jir. 

T H B Experiment I have try'd with a 
(lender recurve Tube, turning upwards at 
the lower End, and there fwelling out into 
a larger Cavity, for the Reception of the 
common .^/r, and ftagnant Mercury^ enclosed 
within ; which were nearly equal in Quanti- . 
ty, and might amount to about a cubical Inch 
of each : But after a full Years Obfervation^ 
I cou'd never find the EfFe^ to any Degree 
anfwefable ; iiordifcover any other Changes 
in it, than the Rife and Fall of the Afer- 
cury about one fourth Part of an Inch ; 
which might poflibly be occafionM by the 
Condenfation of the Air enclos'd in cold, 
and the Rerefaftion of it in hot Weather. 
But as for thofe fudden and greater Changes 
in ferene and calm, in rainy and tempeftu* 
ous Weather, amounting iometimes in 48 
Hours to near three Inches ; the feal'd Glafs 
(having no Communication with die out- 
ward Air) appear^! to be infenfible of them^ 
and little, or no Ways affeSted by either. 

It feems therefore very probable, that 
the Opinion we are here arguing againfl-i 
may have taken its Rife from fome Inad* 
vertency in fealing the Tube; and that, 
inftead of being perfedly clos'd up, it might 

H poflibly 
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poflibly have fome little unheeded Aperture 
left in it ; through which, the Communi- 
cation with the external Air might be kept 
open and' preferv'd. For, without that, it 
is fcarce pofiible to conceive, how a cubical 
Inch of common Air ("lying under an equal 
and fteady Preffure, having no Communis 
cation witti the outward Air to produce any 
Change in it, no extraordinary Rarefadion, 
or Condenfation, to encreafe its Spring) 
fhouM of itfelf exert a Force fufficient to 
raife and fupport a cubical Inch of Quick* 
Silver ; whofe comparative Denfity to that 
of Air^ is at the leaft as 11500101, or as 
others more accurately ftate the Proportioni 
as 14000 to I -^ J 

T o explain the Force ofNthis Argument 
in a more familiar intelligible Manner ; let 
us, in a Pair of Scales, place a fingle Fea- 
' thcr in Counterpoife to a Pound Weight ; 
let us add afterwards 50 or 100 more to the 
Tale of Feathers ; and it will be ridiculous 
toexpeft any fenfible EfFeft, either from 
the one, or from the other : But if we en- 
creafe the Number to Ten, or Twelve Thou- 
fand, they will then, perhaps, be equivalent 
to the Weight, or turn the Balance the other 
Way. Agreeably to fo great a Difproporti- 
on, a Cylinder of Quick-Silver of 50 Inches 
in Length, requires (as we have provM 
above) a proportional Cylinder of Air of 
more than 5 Mil«s in Height \ and that too 

acting 
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z^ing jointly with its Spring and Weight 
upon it, to raife and keep itfufpended in 
jE^uilihrio: From whence it will confequent- 
ly follow, that fo fmall a Quantity of Jir as 
the Ciftern of a Barometer ordinarily con- 
tans(whether it aftsby its Spring, or Weight, 
or both together; muft be a Caufe altogether 
unequal to^the fame EScGt^ i. e. In other 
Words, 2 or 3 cubical Inches of common 
Air^ ading in a natural Way, cannot be 
fufBcient to produce an EiTe3: ; which, in 
the very lame natural Way, is found by 
Experience to require near 12000 Times a 
greater Qpantity to produce it. 

I N the Marine Barometer indeed, where 
the Spring of the Air enclosed, or rather 
Its Rarefaaion and Condenfation (as in a 
Thermometer )z8tsovA^\r^vi the fineft volatile 
Spirits ; the Rife and Fall of the ting'd Li- 
quor in the Tubes, is^ it mufl: be ownM, 

;reater than in a common IVeather-Glafs ; 

^ecaufe both the Air enclosed, and the Spi* 
rits enclosed, are alike capable of Dilatation 
and ContraQ:ion ; but when the Spring of 
the Air enclosM is to aft upon Qpick-Silver, 
upon a Fluid fo vaftly fuperior to it in 
Weight and Denfity, the Effeft of it, where 
die Qiiantities are fo nearly equal, as in a 
fealM Barometer y muft be very little, if at 
allperceiveable. 

I have dwelt the longer upon this Pro- 
perty of the Aify as well to prevent and 
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remove fuch Objeftions, as have occafionaj- 
ly fallen in my Way, as to difentangle the 
intricate Part of this Srbjed:, and place it, 
as near as I can, in a jufl: and clear Light. 
In order to which, we may recoiled in ge- 
neral, as the Refult of the foregoing Para- 
graphs, that altho' the Spring of the Air 
(under a State of Confinement^ may be ar- 
tificially contrived fo, as to raife the Mercury 
by its own Expan(ion ; yet the natural, re- 
gular and conftant EfFeft of Supporting the 
Mercury at its proper Height (in the open 
Air) feems more juftly to be afcribM to the 
Weight of it : Or rather, ftriftly and philo- 
fophically Speaking, to the Spring of the 
Air^ and the Weight of the Air^ fettling into 
a mutual jEquilwrium^ and a^mg jointly 
and equally upon the Barometer. 

I T is indeed, with fome Art and pi£B- 
culty pradlicable, to difunite thefe two 
Properties, and divide them afTunder j but 
in the conftant Operations of Nature, they 
are infeperable : The Spring of the Air^ 
afting always in Conjunftion with the 
Weight of the Air^ and in Proportion to 
it. For when the Air is heavy, its claftic 
Particles being more comprefs'd, they will 
confequently expand themfelves with the 
greater Force; and, by fuch additional 
Weight and Spring, will raife the Mercury 
very high. Whereas on the contrary^ 
when the Air is light, the Spring of it will 

be 
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be to a greater Degree relaxMand unbent* 
and confequently, operating with a weaker 
Force, the Mercury^ by fuch a double Abate- 
ment of the Preflure upon it, will fubfide 
very low. And thus, in Proportion, as the 
Weight of the Air is greater, or leffer, the 
Spring of the Air will be ftronger, or 
weaker ; and^hcEffeCk (whatever it be) will 
be jointly and equally the Produd of both. 
But if we ftri£tly confider the particular 
Manner in which the Spring of the Air 
operates; and that it raifes and fupports 
the Mercury in the Tube, only by exerting 
a perpendicular Preflure upon theftagnant 
Mercury : It is very certain, that by fuch a 
dired Preflure, it neither does, nor can 
AGt any otherwife than as an elaftic Weight 
incumbent upon it ; and confequently, that 
in this very Cafe, the Spring of the Air is 
fo entirely co-incident with the Weight of 
the Airj as not to be either in Notion, or 
Faft, diftinguilhable from it. For which 
Reafon, as well as to avoid any Perplexity 
in the Argument, I have all along in the 
main Part of this Difcourfe, confiderM and 
aflignM, the general Weight, or Preflure, of 
the Air^ as the only Caufe of the Elevation 
and Depreflion of the Mercury^ without tak- 
ing any other than a trandent Notice of 
the Spring of the Air^ contributing joindy 
towards it. For tho' it may, andmuft, in 
Stridnefs, be admitted as a partial, or con- 
current 
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current Ottfe ; yec^ fince it Ads only in 
Proportion to the Weight of the Air^ and 
in Subordination to it : That, in the ]^- 
lance of ReafoUi muft be adjud^d and 
accounted as the more general and fuperioC 
Caufe; by its including, limiting and regu- 
lating the other (fo far as this Subjefb is 
concernMj in its Efieds and Opeiations. 
To thofe who require farther S^is&dk>n 
upon this Head ; and after what Manner 
the Spring of the Air is refolveable into the 
Weight of the Air^ and operates by it, I 
recommend and refer them to Nieaemtyi^s 

Religious Philofapher. VoL i. Pag. 190. to 

194. which, befides the good and ufeful 
Defign of the Book it felf^ is a very valua- 
ble and compleat Syftem of Matbematicai, 
Mechanical and Experimental Pbilofophy. 
Before I difmifs this Article, I mud: 
not be fo Partial to what has b^n faid 
above, as to conceal from the Reader, that 
two or three Authors of fome Note, have 
occafionally advancM Pofitions very dife- 
rent from that fide of the Qpeftion, which 
I have here undertaken to prove and ex- 
plain : But as their Notions^ upon this S^ 
'}e6tf are, in the Main, v^y obfcure and con- 
fused, and neither rightly confiAeni:, nor 
intelligible, I ihall not trouble the Reader 
with any Recital, or Refiitation of them ; 
but leave the Learned in Speculations of this 
Kind, to compare and examine, to judge 

and 
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and determine according to what they find 
moft agreeable to the Laws of Nature and 
Reafon ; and either to Acquiefce in the 
plain mechanical Account here given ; or, 
if they diJQTent from it, to propofe and fub- 
ftitute a better in its dead. 

The Account here given, I call plain 
and mechanical, becaufe a Barametery ftrid- 
ly confider'd, is, in Truth, nothing elfe but 
a Philofophical Pair of Scales, wherein (by 
the artful Contrivance of a Vacuum^ and 
the reftlefs Endeavours of Nature to 
rcftore and preferve an Mqullihrium) a Co- 
lumn of Air is continually weighing againd 
a Column of Quick-Silver. And, as for the 
various Changes in the Gravitation of the 
Atmoffhere (whatever Caufes they proceed 
from) they are, in a Philofophical Eftimate, 
to be confiderM no otherwife than as fo ma- 
ny volatile Weights; which, to keep the 
Balance even, the Winds are continually 
ihifting and playing out of one Scale into 
the other. 

From hence it readily and naturally 
follows, that, by taking a precife Eilimate 
of the Weight of the Quick-Silver fuppor- 
ted in the Tube, we are enabled to form 
a Judgment equally true, of the real 
Weight of ' a proportionable Cylinder of 
Air^ rifing and reaching up to the utmoft 
Height of the Atmoffhere^ becaufe they are 
both fufpended in an even Balance, and 

the 
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the one is the exa£): Counterpoife to the 
other. From hence alfOy as well as from 
the general Purport of this Difcourfe, nei- 
ther the Writer, nor Reader, can well avoid 
drawing one very obvious Conclufion, of 
near Affinity with this Subje&i and capable 
of undeniable Proof from it. And that is, 

I F in a common Barometer j the PrefTure 
of the Jir be equal in Weight to jo Inches 
of Quick-Silver ; then it will follow^ that 
in Proportion as a Column of Jir encreafes 
in its Bafe, or Dimenfions, the Weight of 
it muft encreafe too: And coniequently^ 
as much as an Human Body exceeds in 
Bulk, the Dimenfions of a Weather-Glafs^ 
fo much the greater Degree of PrefTure, 
from the incumbent Atpnofphere^ muft it 
fuftain. 

To reduce this to Calculation* It is 
found by Experience, that a Cubical Inch 
of Qpick-Silver weighs 3580 Grains. Let 
us then fuppofe the Body* of a Man in an 
ered Pofture, taking one Part with ano- 
ther, to be commenfurate to a Square of 
1 2 Inches : And from thence it will follow, 
that the perpendicular PrefTure of fuch a 
Column of Air^ upon the Head, Shoulders, 
and other prominent Parts of the Body, 
is equal in Weight to 2685 Pounds* 

Let us fuppofe again the very fame 
Perfon, lying, or extended upon the Ground; 
and the fuperficial Meafure of his Bodv, 

expos d 
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eXposM to the perpendicular Preffure of the 
Air^ to be four Square Feet : Then it is 
evident the Weight will be Quadruple, or 
Equal to 10,740 Pounds. 

I F we purfiie thefe. Computations ftill 
farther, by adding the Lateral, or Circum- 
ambient Preffure, which is, at the leaft, 
double to the latter Sum ; then the whole 
Amount, both of the Lateral and Perpen- 
dicular Preffure of the Airy upon the Body 
of a Man of a very moderate Size, will be 
equal to 21,480 Pounds Weight. 

This, and more than all this, were we 
to be ftriftly Nice in our Calculations, is 
clearly demonftrable : But then, at the fame 
Time, it is equally certain, that whether 
we ftand upwright, or lie down, or what- 
ever Situation we may be in, we are not 
fenfible of the leaft Weight bearing upon 
us, or any Side, or in One Pofture more 
than another. 

The Reafon of Which is, becaufe the 
Preffure of the Atmofpherey both above us, 
and below us, and around about us, is ex- 
actly balanced ; and by the Spring, or 
Elalticity of the Air^ is continually kept 
and prefervM in fo juft and fteady an jEqui- 
libriumy that amidfl fuch a dreadful Ccun* 
terpoife of Weights (fufHcient tocrufhus 
into Atomsj we move and aO: with the 
fame Freedom, Eafe and Safety, as if we 
liv'd in a Space void of Matter, incapable 
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of making any Refiftance to us, or of cx^ 
erting any fenfible Preffure upon us. 

To make this more eafy and intelligible, 
let us put equal Weights iifto oppofite 
Scales, fo as to keep them fufpended ia 
JEquUibrio^ and then whether the Weights 
be a Thoufand, or Ten Thoufwid Pounds 
each, they will be moveable with eafe, and 
manageable at Pleafure: Nor can they, 
whilft they continue thus ^uiionderent^ 
affed us with any Degree of Preflure, be- 
caufe their Aftion, andRe-Aftion, being 
equal and oppofite, the one will entirely 
deftroy the Effeds of the other ; and leave 
no Superiority of Weight, or Motion, in 
either. 

But if we deftroy the Mquilibrium^ by 
diminifhing the Weight, or quite emptying 
one Scale ; the other will then inftantly 
defcend, and A£t with a Degree of Force 
and Velocity, anfwerable to the Superiority 
of Weight ia it. 

Thus, whatever the Preflure of the 
Atmofphere may be, fo long as the Balance 
of it, on every fide, is ftriftly prefervM, 
we feel no Weight, we fuffer no Violence, 
we fear no Danger from it : But if the 
Equality of its Preffure be deftroy'^d, as it 
fometimes is, either by a fudden Flafli of 
Lightening, or Explofion of Gun-powder, 
the Effedh of it then will be furprizingly 
great- and terrible ; and the Weight and 

Spring 
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Spring of the Air (let loofe thereby) will 
exert themfelves with fuch incredible Force 
and Velocity, that nothing can withftand 
them; and the ftrongefl: Boildings we can 
raife for our Security, are, in a Moment, 
liable to be laid level with the Ground by 
them. 

Fob, agreeably to the Calculation above 
recited, the perpendicular Preffure of the 
Jir upon a Room no larger than 1 2 Feet 
JRjuare, is equal in Weight to g 86,640 
Pounds. And the lateral Preffure (^confider- 
ing it only as Quadruple^ is equal to I9546, 
560 Pounds. So that whether the one, or 
the other of thefe prodigious Weights, a6i$ 
feparately, or both of them togetter, with 
a Degree of Velocity, anfwerable to that 
of the Spring of the Ak^ fuddenly exerting 
it felf, xt is very certain, that tl>e Force 
muft be abundantly greater, and the Shock 
more violent, than any Work of human 
Structure can have Strength, orFirmnefs, 
fujScient to fuftain. 

T H £ s E Compuutions of the Weight 
of the Air^ grounded upon the Weight of a 
Cubical Inch of Qjiick-Silvcr, do, it muft 
be owhM, far exceed others, relating to 
the iame Subje£i^ drawn up in the fequel 
of this Difcourfe ; becaufe herein tlie Sta- 
tion of the Barom^ttr is takj^n at jo Inches { 
as in the others, at a lower Rate. But if 
we adhere to the fame He^ht of tlie Mer^ 
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eurjj and eftitnatc the Weight of a Cubical 
Foot of Water ("as Dr. HaBey does in his 
Gilculation of the Quantity of Vapours 
elevated^ at 76 Pounds ; the two Accounts 
will be nearly equaU and the Difference 
betwixt them not very material 

From thefe Speculations, it is evident, 
that the Air is very far from being a Body 
fpecifically Light, as we are fome of us apt 
to imagine, and the Philofophers, of former 
Ages, generally held : And that the modern 
DiCcoveries of its Gravitation, at the fame 
Time that they improve our Knowledge, 
alarm us of unexpeded Danger from it : It 
being certain (whether we will believe, or 
confider it, or not) that we have every Mo- 
ment of our Lives, the moft formidable 
Weights hanging over us, and (urrounding 
us on every Side ; Weights, if they were 
permitted to operate with their full Force, 
fufBcient, not only to deftroy us, and every 
living Creature, but all the Works of hu- 
man Art and Induftry ; all the outward 
Furniture of the Globe together with them. 
But then, as the Hand of Providence holds 
^the Balance ; and by Laws, peculiar to them, 
reftrains thefe terrible Powers of the Jir 
from breaking out with their natural Force 
*and Strength upon us, we are iecure in the 
Midfl: of the neareft and greateft Dangers : 
And ought, with Thankfulnefs, to acknow- 
ledge, as we with Safety and Pieafure enjoy 

the 
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the Benefits of fo wonderful a Fluid (in See- 
ing) Hearing, Talking, Moving and Breath- 
ing in it) without feeling, or dreading any fa- 
tal, or violent EfFefts from it, Thofe Pcrfons 
who are defirous of farther Conviction, or 
Satisfa^ion upon this Article, I refer them 
to the excellent Author above-mcntion'd, 
viz. Dr. Nieuenrfth Rel. Philofopher. Vol. i. 
Page 194. l^c. to the End of the Sedion. 

T o what has been faid above, upon the 
various Streams and Weight of the Aity 
upon the Rife of the Vapours^ the Sufpen- 
fion of the Clouds, fi$c. I Ihall here, by 
Way of Supplement, add what has occurred 
to me in the Cburfe of my farther Specida- 
tions upon the fame Subjeas : To have in- 
certed them fooncr, muft have interrupted 
the Thread of my pifcourfe, and caus'd 
too large a Digreifion from it ; and not to 
infert them at all, wou'd, in Effefi, be to 
leave the Theory of the Atmoffhere (upon 
which the State of the Weather, and the 
Motions of the Barometer fo much depend) 
to a great P^egree imperfed without them. 

!• As thp Atmoffhere^ or Body of grof- 
fer Air furounding the Globe, rifes and 
reaches (as we have pro v'd above) more than 
five Miles in Height \, and, by a moderate 
Computation, contains above 2000 Millions 
of cubical Miles, there is evidently Room, 
fufficient in fo expanfive a Fluid, for the 
Reception and Didribution, for the Difld- 
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pation, or CoUeQion, of all Kinds of Va- 
pours and Exhalations, which are raisM, or 
forcM ujp, either by the Iblar, or fubterrancan 
Heat, from all Parts of the Surface of the 
Sea, or Earth. 

To what Height the Vapours alcend, 
does, in a great Meafure, (as we have al- 
ready in Part intimated) depend upon the 
Degree of Heat, wherewith they are aftu- 
ared and diflended, upon the Fineft and 
Lightnefs of the Vapours themfelves, upon 
the Denfity of the Air wherein they are 
buoyM up; and even fometimes upon the 
Strength and Force of the Winds where- 
with mey are impellM. Some of them are fo 
far fubtilizM and attenuated, and rife to lb 
great a Height, as not to be diftindly vifible ; 
of which Kind, in Sir Ifaac Netvtonh Opini- 
on, are thofe that form by Rarefadion the 
blue, or azure Colour of the Sky. Other 
Vapours of a groffer Kind, being compar- 
ed into Clouds, and keeping for fome time a 
fix'd Station in the Regions above, have (as 
Mr. Boyle tells us) been ordinarily raeafurM 
to the Height of one fourth, or one third 
Part of a Mile ; and fome to half a Mile : 
But that very few, and thofe of the whiteft^ 
and, in Appearance, the loftieft Clouds, were, 
ijpon Tryal, found to be above three Quar* 
ters of a Mile in Height. 

But herein the Acounts of foreign 
Mathematicians widely differ : Not that the 
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ordinary Floats of Cloads in Trame^ or haly^ 
are in reality double, or treble higher thajj 
ours ; but that fuch remarkable Clouds, 
wliofe perpend icular Heiahts were accurate- 
ly uken and committed to Writing, have 
(ome of them, as they tell us, amounted to 
two, three, or even 4000 Geometrical Paces; 
but none ofthem have exceeded 5 000 Paces, 
or five Miles in Heiglu. Tho^ m all Ap- 
pearance, were Obfervations of this Kind 
more frequently made, the very fame 
Heights of the Clouds^ or perhaps greater, 
midit be fometimes difcover^d even here. 

The Day after the great Storm i7oj^ 
when all was ftill and calm below, a Tliun- 
der Cloud of unufual Height, and Swiftoeft 
of Motion, pafs'd over Oxford^ rifing out of 
the fame Quarter, and moving in the feme 
Dire&ion with the late Storm : Which was 
not indeed meafurM by any that I remem- 
ber ; but was adjudged, by good Mathema- 
ticians upon Sight, to be at the leail: five 
Miles in Heiglit. 

For, if tlie Storm itfelf (as it was then 
generally imaging) was the remaining Effort 
of a Hurricane from the Coafts o{ America ; 
if the Force wherewith the Qoud was im- 
peird, was vaftly fuperior to that of its 
Gravitation: From thence it will follow, 
that the farther any fuch Cloud moves on in 
a dired Courfe, or very little declining 
from a ftraight Line, the Higher piuft fuch 
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a Cloud rife in its perpendicular Diftance 
from the convex Surface of the Earth ; and 
the lefs Refiftance it meets with from the 
Upper Regions of the Atmoffhercj the Swit 
ter it will move. But when the protrufive 
Force of the Wind abates, and that of Gra- 
vitation pre vaiisi the Cloud itfelf will acquire 
a Degree of Velocity from its extraordinary 
Height, and fall down, as this was obfervM 
to do, in violent Rain, or Hail. 

And this will let us into the natural 
Reafon of a vulgar Obfervation, 'viz^. That 
in Cloudy and Stormy Weather, when the 
Wind falls, it will commonly Rain, be. 
caufe the Clouds are carry'd on by the 
Strength of the Wind, in a ftraight Courfe 
to a greater Height, than the Denfity of 
the Superior Regions can fupport ; as foon 
therefore, as the Horizontal Impulfe ceafes^ 
the Clouds, by their own natural Gravlty> 
muft defcend in Rain. 

S u c H a moderate Height, as we have 
here aflign'd to fuch of the Clouds as con- 
fift of aquous Exhalations, is accountable 
for in a natural Way ; but the more extra- 
vagant Height, mentionM by Mr. Bojle^ and 
cited from Ricciolusy feems to be hardly 
credible. That Author relates, that two 
skillful Aftronomers, in their NoOiirnal 
Obfervations in France and Jfalyj viz. Jh 
hora undecima ufque ad mediam noSiemy huni 
infra Harizontem fofita^ viderunt nubeculam 
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quaniam luciddm prope Meridianunij fere ufque 
ad Xsnith diffufam ; qus confideratis omnibus^ 
non foterat nifi afole illufirari ; ideoque altiar 
ejfe debuit tot a umbra^errd. i. e. They took 
Notice of a Cloud, which appearing bright 
at Midnight, and being fas they concluded^ 
enlightened by the Rays of the Sun, muft, 
in their Judgment, have been higher, than 
the projefted Shadow of the Earth. 

B u T as the Shadow of the Earth (^ob- 
ferveable in Eclipfesj reaches far beyond 
the Regions of the Moon^ and there only 
terminates in a Gone, at the Diftance of 
about 300,006 Miles ; it is hardly credi- 
ble, that a Body of fo little Firmnefs and 
Confiftency as a Cloud, fhouM be capable 
of Teflefting and tranfiiiitting Light from 
fo immenfe a Diflance : And it feems there* 
fore a more rational Conjecture, that the? 
particular Cloud defcribM above, might 
rather be, one of thofc luminous Clouds^ 
fuperior to our Atmoffhere ^which we of 
late fo often fee rifing out of the Norths 
and Ihining with their own native Lightj 
than that it (houM be any common, or ex- 
traordinary Cloud, detachM fo far from 
the Body of the Earthy or Moon ; and 
fliining with derivative, or borrow'd Light^ 
from the Rays of the Sun. 

These and the like luminous Clouds 
^confifting, as they are generally fuppos'd, 
of fulphureous and inflameabie Vapours, 
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and froiQ thence dertving a natural Sprkg^ 
or Levity, exerting (( felf in moonting up- 
wards ; fo.r fuch Vapqurs, actuated by 
Heat, wift afcend in P^acuo BoileanOy with- 
out any JVfedium to fupport thero,) rife ta 
a very great Height alK)ve ^he common 
Limits of our Atmojfhere. And fuch of 
thefe Clouds, as^ by (heir reoi^rkable Ap« 
pearances in very diftant Places, have been 
reduceable to Calculation, have exceeded 
the Height of 40, 50, or even 60 Miles. 
Of which we have an Inftance (FhiL "tranf. 
Numb. 360. P^ge 984J in that extraordi- 
nary Meteor of Akireh 19, 171^, breaking 
out from, a dusky Cloud, and computed by 
the learned and accurate Dr. Halleyy to be 
in a round Num^ber 69 Miles in perpendi- 
cular Height above the Surfece of the 
Earth. 

B u T as thefe biright and light CJauda 
make no Difference in the Weight of the 
Air^ nor produce any Change in the Ba^ame'^ 
tety Ifhall pafs them by, as Foreign ta 
our Purpofe, fas well as that more remark* 
able Cloud, obferveable in the Southern 
Hef^fphercy and keeping a fix'd Station and 
Appearance near the South Pole; which 
feeijis to be one of the Wonders, or Myfte- 
ries of Nature, . lying without the Reach of 
human Imagination, to form any rational, 
or even probabk Conje6lure about k) and 

return 
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return back to what bears a mori immedi- 
ate Relation to this Subjed. 

2. The Atmofphere being fas we have 
remarked above) of fo great Depth and 
Extent, and refting with its whole ihcum- 
bent Weight upon the Surface of the Earthy 
the general Prefliire refulting from it, muft 
be great in Proportion- Let us fuppofea 
cubical Foot of Water, taking it at the 
Loweft, to weigh 6 j ftho' fome of our £»g- 
iifb Authors have rated it at 76 j Pounds j 
and that the Weight of the jiifj as is evi^ 
dent in a Pump, ordinarily fupports a Go^ 
lumn of Water j j Feet in Height. Froni 
thence it will follow^ that the geileral Pref- 
fure of the Jtmofphere^ is equal to that of 
an Ocean of Water furrounding the Globe 
33 Feet in Depth. And confcquently that 
the Atmofphere impendent over Englatfi 
("computing it in fuperficial Meafure to be 
39 Millions of Acres; amounts to more than 
Fifteen Hundred Thoufaad Millions of 
Tuns Weight, viz. i, 576, 73 5^ 875, 000, 
Tuns. 

And fince it is the Property of all 
Flukls, to raife and buoy up> all i'uCh Bo- 
dies, which bulk fot bulk, are lighter than 
themfelvesi lighter than the Meditim in 
, which they float : From hence alfd it will 
farther follow, that in anOcean of Air of fuch 
intrinfick Weighty there muft be a Counter- 
poife mote than fufficicnt, to fupport a for 

greater 
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greater Quantity of Clouds and Vapours, 
RaiOy or Snow, i^c. than the Atmoffhere ordi- 
narily contains ; and abundantly moreythan 
at any one Time appears to be difcharg'd 
from it. 

By the celebrated Dr. flii%'s Calcula- 
tions, the Mediterranean Sea, in a Summers 
Day, exhales in Vapours at the leaft 5280 
Millions of Tuns ; and the dryins Winds, 
he farther adds, are fometimes obtervM, to 
lick up an equal, or greater Quantity of 
Vapours from the Surface of the Water, 
than is exhal'd by the Heat of the Sun. 
If therefore we fuppofe two or three fuch 
drying Days to pafs, without any £ill of 
Dew, or Rain, to diminifh the Quantity, 
there will be evidently rais'd up in Vapours, 
and fupported at one Time in the neigt^ 
bouring Regions of the Atmoffhere^ above 
Thirty Thoufand Millions of Tuns of Water, 
A N D, by this Means, it is poflible for 
fome Parts of the Atmoffhere^ to be fome- 
times even faturated, or over-chargM with 
Vapours ; which, as they afterwards hap- 
pen, either to be driven and difpers'd, or 
collefled and accumulated by the Winds, 
will accordingly produce moderate, or 
plentiful fupplies of Rain> upon fome Parts 
of the Continent, or exceflive Qpantities in 
others. 

A N p from hence, in Appearance, are de- 
ri«^d,as wen the vetSeafons, peculiar to (bme 

For, 
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Foreign Climates, as the greateft Gluts of 
Rain, fometimes incident to our own; 
which proceed always from fuch a copious 
Exhalation of Vapours, and generally from 
fuch a previous Confluence of Clouds, and 
Oppofition of Winds , (as we have already 
in Part intimated) the Latter, viz. the op- 
pofite, or contrary Winds, ftill driving on, 
and bringing up frelh Supplies of Clouds 
and Vapours rang'd on either Side ; where 
rbeing checkM in their farther horizontal 
Progrefs, and heapM up in greater Qiianti* 
ties than the Air can fupport>) they muft con- 
fequently ftop, and, fucceflively conden- 
fing, fall ; much after the fame Manner^ 
and in fuch like Streams of Rain, as we 
Sometimes fee pendent from the Clouds, 
and reaching down in continuM Streaks, or 
Lines, towards the Surface of the Earth ; 
which are always very violent, under, or 
near the Place of Concourfe, but feldom ex- 
tend to any wide Circuit, or Trafts of 
Land. 

The Reader will, I doubt not, readily 
excufe a (hort Digreflion here, in taking 
Notice of fuch a mutual Approach, and 
dreadful Congrefs of two Thunder Clouds, 
as it is nobly imagined and defcrib'd by 
Milton ; 



- As vphen two Black Clouds 



With Heavens Artillery fraught j come ratt^lit» on 

Over 
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Over thi Cafpian ; thenftand^ front to ffmt 
HovYtng a While ^ '^tiiWinis the Signal him 
To join their dark Encounter in mid Air. 

efpscially fince thefe admirable Lines are 
here inferted, not altogether for the Sake 
and Pertinence of the Defcription, but with 
a View of grounding fomething Philofo- 
phical upon the fame Thought, farther pur- 
fu'd. Let us then fuppofe thefe two Thun- 
der Clouds, thus moving in dire£i Oppofi- 
tion, to be very great, full charged with 
Vapourss and jufl: upon the Point of felling. 
Let us farther imagine them to be driven 
with equal Strength by contrary Winds (z'i 
Thunder Clouds are commonly obferv'd to 
rife againft the Wind ; which, oy the Way, 
is the Reafon of their firft Appearance, bo* 
ing always Mountainous^ and accordinj^}^ 
to meet and mix, to be blended and con- 
fusM together ; the very fame Winds ftill 
continuing to prefs them forwards towards 
the Place of their mutual Concourfe and 
DiiTolution. Let us once more fuppofe the 
fubjacent Country to lie fhclving, with a 
general, or double Declivity ; and thzlt^ 
leading into a fingle Valley, or Channel : 
From fuchareal, or even partial ConciH*- 
rence of Caufes and Circumftances, it is 
incredible to imagine, how great a Quantity 
of Rain fuch a Concourfe of Clouds will 
appear todifeharge, and what a prodigious 

Inun- 
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Inundation it will raifc ; when the Waters 
falling thus within theCompafs of fuch a 
Declivity, are all colle£led tc^ther into 
one (ingle Current, and that confined within 
one narrow PafTage, or Channel ? And how 
impFadicable it is, for any common Build* 
ings^ fuch as Men raife for Convenience, 
rather than Strength, to bear up againft a 
Torrent of Waters, rowling down all at 
once, with fuch impetuous Weight and 
Force. 

From tliefe Premifes, or fomething of 
the Uke Nature, we may jn a very probable 
Manner, account for tlK)fe terriob Storms, 
as well as for thofe great aud fudden Inun^ 
dations, happening lately ^x&hejfieU ini'j2(}^ 
at Ripfonden in 172}, and another near 
Madrid in Spam^ in 1725, or 1726 ; more 
tragical in the Number and Quality of the 
Perfons furprizM and drownM in it, than 
either of the Former : Towards which, fuch 
a peculiar ConEuence of Clouds, and un- 
happy Situation of the feveral Places, might, 
in all Appearance, contribute more, than 
any imaginary Land-Spouts, or Catarads 
of Water pouring from above ; which are 
ufually talkM of, and fometimes receivM as 
Matters of FaQ:, upon thefe Occafions ; 
tho* they are feldom, or nev^r feen, or 
known in any inland Country, at to remote 
a Diftance from the Sea. 

J- I T 
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J. I T is frequently obferv'd by Sailors, ia 
feveral Parts of the Ocean, that the upper, 
or vifible Current of the Waters drives one 
Way, at the fame Time, that an under 
Current runs another Way ; and fometimes 
in Courfes dirediy contrary. Agreeably to 
which, as the Parts of the Atmoffhere arc 
more eafily feparable, than thofe of Water, 
more capable of receiving any Impreffion^ 
and of propagating and continuing any Mo- 
tion produced in them : It is certain tnat in 
fo great a Depth of Air, as we have above 
aflignM to it ; there may, and muft be often 
Variety of Streams, or Currents of Air^ 
driving different Ways, in higher, or lower 
Regions of the Atmoffhere ; fometimes at fo 
great a Diftance afunder, as to move freely 
without Interruption ; and fometimes in, or 
near the fame Level, or Horizontal Planes, 
croffing and interfering with each other in 
feveral different Caufes and Directions. 

Let us, for Inflance, allow t or I Part 
of a perpendicular Mile, for the under Cur* 
rent of Air ; and to the fuperior Regions, 
and Streams of Air driving through them, 
allot the fame Proportion. It is no uncom- 
mon Thing) to find and feel a very ftrong 
Wind below, whilft the Clouds remain 
fix'd and immovable in their Station above ; 
or, on the contrary, to fee the Clouds driving 
with great Swiftnefs above, when all is 
calm and Aill below. Sometimes we may 
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difcover two diftinS Squadrons of Clouds, 
floating at different Heights, in Streams of 
Air direftly contrary ; fometimes an inter- 
mediate Wind arifing, by its fuperior 
Strength, controuls and carries each of the 
other Currents along with it ; or if they hap- 
pen to be nearly equal, and neither of them 
extlnguiOi'd, we may often, in fuch a Cafe, 
obfcrve the Clouds to meet and mix, and to 
encreafe all of a fudden in Bulk and Quan- 
tity ; being driven and colkded together 
by fuch a Complication of Winds blowing 
towards the fame Regions of the Air from 
different Quarters. And agreeably to this 
Purpofe, in the very worft of Weather, 
when it runs into either Extreme of Rains, 
or Snow, it is reafonable to imagine, that 
there is always the greateft Confufion in the 
Streams of Air^ and Confluence of Clouds 
and Vapours above, when, by the Thick- 
nefs of the Atmofphere^ we can difcern the 
leafl of it from below. 

S I, N c E therefore the Atmoffhere is thus, 
actually feparable into various Horizontal 
Planes ; and thofe (as it often happens) with 
different Streams of Air^ and Squadrons of 
Clouds floating through them : From 
thence it willfecmingly follow, not only that 
the Weight and Temper of it muft be liable 
to frequent, and fudden Alterations ; but 
that no regular, or certain Judgment can be 
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formM of the general State and Quality of 
the Atmofphere^ without taking in the ilill Bx* 
tent of it. Becaufe the Upper Itegions of 
the Mr^ may be very different from die 
Lower In their Effeds and Indications ; nor 
can any Change of the Weather be iafting, 
where there is not a fuit^bie Tendency in 
the whole Atmaffhere to fupport ^nd confirm 
it. 

And, upon this Account, as the Weight 
of the whole Atmoffhere runs through the 
wholeExtentof it ;andis, inTritthj the chief 
Property concern'd^ as well in fupportin^ 
the Clouds and Vapours, as in giving Way 
upon any Abatement^ to their Defcent in 
Rain : So the Motions of the Baromeier de- 
lending, in like Manner, upon the Weight 
of the whole Atmoffhere^ (rifipg with the 
Encreafe, and falling upon the Diminutioii 
of it) muft be a more likely and reafoiiable 
Prefage of the State of the Weather, than 
any of the common tlfgroifccfes^ or Weather 
Houfes ; whkh depend altogether upon the 
Moifture, or Drynefs of the Mr near the 
Surface of the Earth, and (how Myfterious^ 
or Ludicrous foever fome of them appear) 
tonfift ordinarily of a twilled Cord, or Gut ; 
in damp Weather, fwelling in Bulk, and. 
thereby contra£ling in Length ; or, on the 
contrary when the Air^ is dry, fhrinking in 

Bulk, and thereby extending in Length. 
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I F therefore ^t fuppofe^ as It fometimes 
happens, the lower Region of the Jir to be 
moift, wheft all above has a Tendency to 
be fair and dry ; or the lower Region to be 
dry, when all above has a Tendency to wet 
Weather : It is certain, that ho Conjedure, 
taken from Part of the Ambffhere^ can be 
fb well grounded, as what is derived from 
tb^ more geheral aiid prevailing Quality of 
the Whole. 

Not that even in this latter Cafe, we 
£aa form any certain Judgment of a Thing 
ia mutable as the fucceeding State of the 
Weather : Becaufe the fudden Changes arid 
Oppofitions of Winds, and Confufion in the 
Streams of Air and Vapours driving above^ 
are ufually attended with Changes equally 
fudden and irregular, as well in the Moti- 
ons of the Bot<mtetery as in the Tempdr and 
Quality of the Weather. Within the fliort 
Compafs of 48 Hoars, I have obferv'd thefe 
following (and it rardy happens, but that 
the like, or greater Ctknges in the Winter 
Seafon may be equally obfervable) viz, 
I fit A warm Wind and Rain out of the 
South, the Glafs hear Stormy. 2^, A cold 
North Wind, the Jir clear and frofty ; the 
Ql^s betwixt Raitt and Changeable, ^d, A 
cold SotithirlyVfihd and Rain for Ciff or eight 
Hours; thsGliifi advancing ftill tdwards 
Fair, ^hy A Prefi Wind rifing gently^ and 
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after fome little Time blowing ftronger, 
and clearing the Hemiffhere^ the Glafs in the 
Beginning at fair, and afterwards (inking to 
changeable. 

The two former Articles are above ac- 
counted for ; in the two latter (where the 
Difficulty and Irregularity lie) it feems verjr 
probable, that the very fame Oppofition of 
Winds, which in the lower Regions, by 
mixing and jumbling together the Clouds 
and Vapours, precipitated them in Rains, 
might, by heaping up and accumulating 
the Air above, caufe a gradual Addition to 
the Weight of it ; and thereby keep the Ba^ 
rometer riCing^ even whilft the Rains were 
falling. And as the Wefi Wind, at its firft 
fetting in with a gentle Gale, feems alfo to 
have added to the Accumulation, by the 
G/^5 ftanding at Fair ; fo after it prevaiPd 
over the other Winds, and drove off the 
accumulated Jir from the Place of Obfer- 
vation ; the Mercury (by fuch a Diminution 
of thePreffureupon it) fettled to Changea Wc 
From thefe, or the like incomiftent 
EfFefts and Appearances, it is obvious to 
remark, that a real Diftin^ion may, and 
ought to be made, betwixt the Barometer 
and the Weather^Gtafs ; the Former always 
going right, as it is an Indication of the 
Weight of the Air ; becaufe it is a regular 
and even Counterpoife to it, in the feverai 
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Degrees and Changes of its Gravitation : 
But that the Latter may, and does fome- 
times remarkably err (as in the Inftance 
above-mention'd) in the Indication of the 
Weather. 

But then, as thefe extraordinary Op- 
pofitions of Winds, and Irregularities flow- 
ing from th^m, happen but feldom, and 
never lafl: very long ; they will not hinder, 
but that the Rife and Fall of the Mercury^ 
will, generally fpeaking, be an ufeful Mo- 
nitor, and ferviceable Dire£lion to us, in 
other more regular, leafurely and fettled 
Alterations of the Weather. 

From what has been here faid in Ad- 
dition to the Theory of the Atmoffhere^ it 
appears, that the Sun daily and adually 
raifes from the Surface of the Ocean, a pro- 
digious Quantity of watry Bubbles and Ex- 
halations ; which the lower Regions of the 
Aifj by their Denfity receive, and tranf- 
mitting upwards, fuftain at their proper 
Height. Thefe the Winds, or Streams of 
Air^ moving above, varioufly tumble and 
tofs about ; fometimes fcattering and dif- 
perflng them in Regions far remote : And, 
at other Times, collecting and amafling 
them together in greater Quantities, than 
the Atmoffhere can fupport. And if to thefe 
Premifes, we farther add, with the ingeni- 
ous and learned Mr. Derbam^ the Coldnefs 
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of the fuperior fti^ions (coodenfiiig and 
thkkenbg the CoAts of thefe watry Bub- 
bles ; Add either freezing them above, of 
cnnpa^ng them into fc^id Drops, add 
thereby encreafiog their Weight, and giv- 
ing them a Tendency towards filing) from 
thefe and the forgoing Principles, and the 
different Adion and Combination of thefe 
natural C^irfes ; the various Changes in the 
Temper of the J^, the Unfteadinefs of the 
Weanier, and the Irregularity of the Sea- 
ion% are derived y and may, in a i^afOda- 
ble Manner, be deduc*d and expkin'd. 

4. T H A T the Upper Regioiis of the^/o 
ntoffhere are aQually OMy or comparative- 
ly colder than the tJower^ tvas the received 
C^nfon of Jrijt&tle and the Naturftlifts of 
his Age 'f and feems to have been grounded 
upon the eommon and obviousObfervatioiii of 
Snow and Ice meting at the t'oot and Stides 
of the hrgheft Mountains, but lying undif- 
f(^'d, through all the Seafbns of the If ear, 
at, or near the Tops of them. But from 
whence thisi Cddnefs of the fuperiof Regi- 
ons proceeds, may deferve our Enquiry. 

A s there are Plenty of fulpliureous and 
infiamable Exhalations, extracted by the 
Heat of the Sut^ from the Juices of Plants 
and Minerals ; which (being rais'd up to 
a very great Height, and, by that natitfal 
l^riitc^le Qf Attraaion, whereby Things' of 
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^ ^iht Mature ruQ together, th^re coU 
led^d ia gregt Qj^ancme^, pent v^ wi(hin 
the GlQudfi, and ftr'd by Ferpientation) dif" 
charge themfelves in Lightening and Thun- 
der: Soon the contrary, it 1$ equally cer- 
tain, by Bxperience, that there are other 
volatile Particles, a$ well as feveral n^ineral 
B<tr{i£lions and Compofitions, of % Nature 
intenfly cold ; which, wherever f hey exert, 
or extend their Bffe^$, produce natural, or 
artificial Freezing. 

Mr. BOTLE ohCerves, that a Solution 
Qf Gunpowder in a due Proportion of Wa- 
ter, wiH produce a great and fenfiWe Degree 
of Cold : And as Lightening in its Nature 
and B0e^^, bears the neareft Refemblance 
to Gunpowder ; to it feems very probable, 
that the very Came nitrous and iulphureou$ 
Particles, which, when colleded and com- 
firef^'d together in greater Quantities, break 
Qut into FlaChes of Light'oing j when they 
are more fcatter'd and difpers^d, and mix'a^ 
or diir<dvM in aqueous Exhalations, may 
produce the fame Degree of Cold above^ 
4s they are, by Experience, found to caufe 
below. From hence however, in hot fultry 
Weather, we may account for that agreea- 
ble refrefliingCoolnefs obfervable in the^^ 
lifter a Storm of Thunder and Lightening, 
vizi. From the Solution of the nitrous and 
fiilphureous Vapours, whereof the Lighten- 
ing 
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ing confifts ; many of which (being fir'd 
at every Flafh, and quenchM in their De- 
fcent through the Drops of Rain) remain 
floating in the lower Regions of the Air^ 
and produce that grateful Refrigeration in 
the Lungs and Blood, of which we are moft 
fenfible, immediately after theCeafing of 
the Storm. To this alfo may in Part be 
afcrib'dthe peculiar Chilnefs andColdnefs 
of fome of the Summer Winds and Raios ; 
and even in the Winter Seafon, the nitrous 
Particles floating in the Air in frofl:y Wea- 
ther, are by Gajfendusy and other Philofophers, 
held, to make the mofl: fenflble Addition 
to the Sharpnefs of it. 

T H I s, in Appearance, feems to be a par- 
tial Caufe, contributing, in fome Meafure^ 
towards the Coldnefs of the middle Re- 
gions of the Air ; but can by no Means be 
admitted as an adequate, or fufficient 
Caufeforit. Let us therefore, befide this, 
farther confider, that as well under the 
Southern^ as the Northern Pole, there are 
vaft Trafts both of Sea and Land, coverM 
with fixM, or floating Mountains of Ice, or 
unfathomable Depths of Snow; which have 
lain undiffblvM there for many Centuries ; 
and, by the Obfervation of Sailors to Green^ 
land^ feem, in fome Places at leafl:, by the 
different Strata of Snow, to receive a yearly 
Encreafe. 

These 
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These then, as cold naturally pro- 
duces cold, feem to be the great Magazines 
of Nature, from whence that Quality of 
the fuperior Regions is derivM and fup- 
ply'd : Biit how, or by what Means, the 
Communication is cafryM on, will admit 
only of prefent Conjectures, 'till Time and 
Philofophy make Way for future Difcove- 
ries. Whether the Winds may contribute 
towards it, by blowing from the AV^/; and 
South J with greater Steadinefs and Conftan- 
cy in the Regions above, than in thofe be- 
low ? Whether the Sun, keeping always 
within the Tropics, may not fo far heat and 
attenuate the Troj)ical Air^ as to draw ifl 
continual Supplies of colder and more con- 
densed Air from the polar Regions, to pre- 
ferve the Balance ? Or whether the Moon, 
may not have the fame influence, in raifing 
a Tide, and continuing the Circulation of 
it, through the vaft Ocean of Ait above, 
as file is found by Experience to caufe m 
the feveral Oceans of Water here below ? 
Or laftly, whether the Communication be- 
twixt the Polar Regions, may not depend 
upon other Caufes unknown to us ; and as 
it is certain from the Common EflFefts and 
Operations of the Load-^Stone, that there 
is a continual Stream of magnetic Particles, 
flowing near the Surface of the E,arth^ and 
pafling from Pole to Pole : So, Whether 

M tberd 
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there may not, in like Manner, be fomething 
analogous to it, pafling through the middle 
Regions of the Atmofphere^ in a Stream of 
Vapours, or Particles, intcnfely cold, and 
thereby anfwering the great Ends of Na- 
ture, in cooling the upper Regions of the 
^/r,in giving a Check to the Rife of the Va- 
pours, in condenfing and precipitating ma- 
ny of them in Dews, or Rains, in forming 
the feveral Kinds of Meteors, in a£luating 
and giving Force and Strength to the 
Winds, which, befides other Caufes, feem 
to depend, as well upon the frequent and 
fudden Condenfations of the Air by Cold, 
as upon the Rarefadion of it by Heat ; and 
to require the mutual and alternate Adion 
and Readion of both. (As Mr» Derham 
Thyfico Theology. Note p. 1 5, i6, in Part con-* 
firms and oblerves.) 

And agreeably to this Obfervation, the 
temperate Zones, being, by their Situation, 
liable to different Degrees and frequent Vi- 
ciflitudes of Heat and Cold, are, by Bxpe^ 
rience, found to be the chief and only Seat 
of the variable Winds : Whereas in the 
torrid and frigid Zones, the Degrees of 
Heat and Co3 bein^ more equal, conflant 
and regular J the Winds blowing witliiia 
their relpe£tive Limits are fo too. 

B Y the daily Revolution of the Earth 
upon its own Axis, thsAir within the Tro- 

pics 
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pics pafling daily under the meridian Heat 
of the Sun, is to a great Degree rarify'd 
and attenuated by it: In the Confequence 
of which, the more cool and hea,vy Air 
prefling in, to preferve the Balance ; and 
following the apparent Motion of the Sun 
towards ' the Weji^ caufes a general Eafi 
Wind to blow round the Globe on each fide 
of the JHqjuator ; which, being at all Sea- 
fons of the Year, nearly equal and con- 
ftant, can produce little Alteration, ei- 
ther in the Weight of the Air^ or the 
Rife, or Fall, of the Mercury within the Tro- 
pics. 

The very fame EfFeft (oi little t)r no 
Variation in the Height of the Mercury) 
equally follows from the intenfe and fettled 
Coldnefs of the polar Regions, whereby the 
Air above is to fuch a Degree condens^dfand 
continuM in a State of Denfity, as even to 
refift the Impreflion of the Winds, and 
thereby prevent any notable Changes in its 
Gravitation. And agreeably to this Pur- 
pofc, Mr. Boylcy from the Voyages to Green^ 
landy ^c. remarks ; that the Mountains of 
Ice in thofe Northern Climates, by the ex- 
traordinary Weight, or Refiftance of the 
Air refting upon them, give a certain and 
gradual Cneck to any fuch diftant Winds, 
as blow directly upon them ; fo as either to 
becalm the Ships, ' or render their Ap- 

M 2 ' ' proaches 
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proaches very flow and lelfurely towards 

them. 
But then, on the other fide, when any 

of thefe large Mountains, or Iflands of Ice, 
are loofcnM from their Foundations, and 
fail with the Current from the polar Re- 
gions, toward the Tropic ; they are gene^ 
rally followed with a ftrong Norths or hafier- 
ly Wind, driving them forward ; and as 
fomeof thefe are defcrib'd by Travellers, 
as rifing in Height, and finking in Depth, 
from 50 to 140 Fathoms, and extending 
in Bulk and Circumference feveral Miles ; 
It is certain, that fuch a prodigious Accre- 
tion of Sno\y and Ice ^advancing ftill with 
its broad fiafis out of the Ocean, in Propor- 
tion as the upper Parts melt and difTolvej 
muft be attended with very great and fen- 
fible Eifefts upon the Air and Vapours of 
warmer Climates ; and ofteij Caufe thofe 
unfeafonable bleak Winds, and Storms of 
Hail in the Summer Months, which fome 
Philofophers have withReafon afcrib'dtq 

them» 

A s the polar Regions are the inexhaufti* 
ble Stores and Magazines of Cold, I fhall 
only add, what Dampier and other Travel* 
lers confirm ; that in the Southern^ Latitudes 
beyond the Tropic, the South Wind is as 
remarkable for being Cold, and the North 
Wind for bringing Heat and Thunder 

^torros, 
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Storms, as the contrary are with us. So 
that on each fide of the Globe, at equal 
Piftances from the Line, the very fame 
Eliimate may be reafonably made, both of 
the Temper of the Winds, of the State and 
Weight of the Atmoffhere^ and of the 
Quality of the Weather; And the famei 
general Rules and Obfervations upon th©: 
Barometer^ will confequently {mutatis mu^ 
tandis) hold good in one fl^miffherey as well 
5S in the other^ 

T o make tiie Changes in the Gravita- 
tion of the Air more difcernable, feveral 
Inftruments have been contriy'd, and Ad- 
ditions made to the Barometer. The Firft, 
was by affixing to it, a circular Plate of 
Brafs, divided into equal Parts, and figur'd, 
with a Pulley, in the Centre, and a Weight 
fufpended, turning a moveable Hand back- 
wards and forwards, according to the Rife, 
or Fall, of the Mercury ; and thereby dif- 
covering and pointing out, upon the figurM 
Plate, an)[ the leaft Change, or Variation 
in the; Weight of the Air. But this Inftru-. 
mejnt was found to have this Inconvenience^ 
that" in fome Meafure defeated the Truth 
and ExaClnefs of it, viz. The Cord, or 
String to which the Weight, moving the 
Pully, hung, wouM in damp Weather be 
f:ontra£led, and in dry Weather be extern- 
l^ed ; and by fuch Contra^ion, or Exten- 

fion, 
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(ion, turiji . the Hand, tho*, in the mean 
Time, the M^cury hjid n^eittier rifen, nor 
fallen. 

T o remedy this, another Barometer was 
contrived, with that Part of the Tube, 
where the Quick-Silver rifes and falls, of a 
larger Bafe ; ^nd a flender Pipe (^immerg'd 
in Oyl of Tartzir fwimming upon the Quick- 
Silver j fifing from it to the Height of 36, 
OT 40 Inches ; an,d each fo proportioned, 
that for every Inch the Mercury afcended 
in the larger Tube, the Oyl of Tartar 'm 
the flender Pipe, might rife 10 Inpheis. But 
this alfo was attended \vith much the fame 
Inconvenience, as tt^e Wheel Baromeset;. 
For as the Weather grows Hot, or Cold, 
the Oyl will rarify, or condenfe, and^ by 
Confequencc rife, or fall, when xh^Mercurj^ 
fe no ways altei-^d in its Situation, 

Since therefore the Mercury will al- 
ways rife |n proportion to the Weight pf 
the Jir^ and remain at the (anae perpen^ 
dicular Height, however the Tube be in- 
clin'd: fhebefl: and mpft ponvenient Con- 
trivance for a B^r^^T/^f^r, Teems to be that 
of a floping Tube, rifing upright from the 
ftagnant Aferwrjf to the Height of 28 tijches; 
and then reclining ^nd riinnipg off ii) an 
Angle, to the Length of 12 Inches^ ancj to 
the perpendicular Height of 5 Inches ; ac- 
cording to wljich Frame, for every Inch 

that 
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that the Mercury nfes in the perpendicular 
Tube, it will rife in the Hoping Tube 4 
Inches ; and thereby make any Changes 
in the Gravitation of the Air more dif- 
cernable. 

Besides thefe, there are other Baro^ 
meters of a more modern Invention, con- 
trived fo as to encreafe the Rife andPall of 
the Mercury to 30, 60, or even to 100 
Inches ; but then as they are more nice and 
accurate in their Conftruftion, and difficult 
in their Management, they are fitter for 
the Ciofets and Speculations of Philofo- 
phers, than to be introduced into common 
Ufe, or accommodated to the ordinary Ca- 
pacities of Mankind. 

But whatever Ufe they are defign\i 
for, or how different foever their Effeds 
and Appearances may be ; they arc all of 
them to be accounted for upon the fame 
Philofophical Principles, w^i. by the Weight, 
or Spring of the Air^ or both together, act- 
ing in a Manner fuitable to the daily Alte- 
rations, liable to be produced in them. 

A T the Clofe of this Account of the 
Barometer^ it may not be improper to add 
an Abftraft of fuch Obfervations as have 
been made upon it, by Perfons of un- 
queftionable Skill and Authority. Thofe of 
the celebrated Dr. HalUy (which are the 
main Grounds of this Difcourfe, and to 

which 
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which moft of the Obfervations, fince made^ 
are, in fome Degree, referable^ are as fol- 
low* ^ 

!• T H A T in calm Weather, when the 
Air is inclirfd to Rain, the Mercury is com- 
monly low* 

2. T H A T it is generally High in good, 
ferene, fettled, fair Weather. 

J. That it finks loweft of all on very 
great Winds, tho* they are not accompanied 
with Rain ; according to the Point of the 
Compafs from whence they blow. 

4* That, di^teris Paribus^ thegreateft 
Height of the Mercury is found, when an 
Eajierljy or North-Eafierly Wind blows j if 
it be not too ftrong^ 

5. That irfcalm frofty Weather, the 
Mercury is generally High. 

6. That after very great Storms of 
Wind, when the Mercury has been low, it 
ufually rifes very faft* 

7. That in the Latitude of 45 ** and 
about Ten Degrees on each fide (being the 
Seat of the variable Winds^ is the greateft 

' ^ -' Vari- 
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Variation of the Height of the Mercury ; 
the Rife and Fall of it gradually decreafing 
toward$'theJEgfi/tf/<?r, ^.nd Poles; fo as with- 
in the Tropics, and near the Polar Circles, 
to ftand at near the fame Height in all 
Weathers. 
For the Satisfaction of the Curious, 

1 fhail here infert, as I find it ftated by a 
learned Author, the general Scale of the 
Barometer in all Latitudes, viz. near, or un- 
der the Line, the Mercury is obferv'd to rife, 
or fall, about Two, or Three Tenths of an 
Inch. At 15 Degrees Latitude, either 
North^ or South^ one Inch. At 50 Degrees, 

2 Inches. At 45 Degrees, 3 Inches. At 
60 Degrees, the Rife, or Fall, diminifhes 
again to 2 Inches. At 75 Degrees, to i 
Inch. And in 8 1 Degrees, to lefs than a 
Fourth Part of an Inch. And as for the 
intermediate Spaces betwixt the Numbers 
fpecify'd, the Rife, or Declenfion of the 
Mercury^ is gradual, in Proportion as the 
Latitude approaches nearer to, or recedes 
from the 4<th Degree ; tho^ according to 
Dr. Halley from 2^5, to 5*; Degrees ("upon 
Account of the different Temper, Change- 
ablenefs, arid frequent Oppofition of the 
Winds, within thofe Latitudes^ the Afer- 
cury^ taking its higheft Rife and lowed Fall, 
varies little from the dated Height of j 
Inches. 

N This 
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This general Eftimate, we muft here 
remark, is fettled chiefly with regard to the 
ordinary Courfe of the Weather; for in 
violent Storms and Hurricanes, which 
fometimes happen within the Tropics^ 
the Depreflion of the Mercury is much lower 
tfen the Proportion here allotted to it. 
And to this I iball farther add, that the 
Station and Height of the Barometer muft 
alfo be taken upon, or near the Se^-Coafts ; 
becaufe within the Continent, in Proporti- 
on to the Height of the Land above die 
Level of the Sea, the Scale of the Barometer 
diminishes in all Latitudes. 

The following Rules whereby to judge 
of the Weather, are delivered by Dr. I&rrisj 
as the Refult of Mr. Patrick^ bng Obferva- 
tion and Experience. 

1 . I N the Barometer of common Fortn, 
the Motion of the Mercury does not exceed 
J Inches in its Rifing, or FaDiag. 

2, T H A T its leaft Alterations are to be 
mindtd, in Order to the judging rightly of 
the Weather by it^ 

"5. The Rifing of the Mercury pwfages, 
in general, fair Weather ; and ks FalUng, 
ftul Weather ; -as Rain, Snow, high Winds 
and Storms. ' 

4. Im 
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4. I N very hot Weather, the Falling of 
the hkreurj fore-fliews Thunder. 

5. In Winter, the Rifing prefages 
Froft ; and in frofty Weather, ifthe Uenu' 
rj falls three or four Divifions^ there wiU 
certainly follow a Thaw. But in a con. 
tinuM Froft, If the Usrsury rifes, it will cer- 
tainly Saow* 

6. When foul Weather happens fooli 
after the Falling of the Mercury,, Qxp^Gt but 
little of it. And on the contrary, exped 
but little fair W«ither^ when it proves fair^ 
Ihortly after the Mercury has rifen. 

7. 1 N foul Weather, when the Mercury 
rifes much ajid hi^, and fo continues fbt 
two or three Days before the foul Weather 
is quiee over^ then expe£b a Continuanct 
of fair Weather to follow. 

8. I N fiiir Weather, when the Mercury 
faUs n>uch and low, and thus continues fdr 
two or.three Days before the Rain comes; 
then expeS: a great Deal of Wet, and pro^ 
bably l:ug^ Winds. 

9. T H 1 ubfettled Motiotn of the A&n- 
cury denotes uncertain and changeable 
Weather. 

N 2 lo.You 
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lo. You are not fo ftriflly to obferve 
the Words engraven on the Plates (tho' for 
the mod: Part it will agree with them) as 
the Mercurfs Rifing and Falling : For if 
It ftands at much Rain, and then rifes up to 
Changeable, it prefages fair Weather ; altho^ 
not to continue fo long, as it wouM have 
done, if the Mercury were higher : And fo 
on the contrary, if the Mercury flood at 
Fair, and falls to Changeable, it prefages 
foul Weather ; tho* not fo much of it, as 
if it had funk down lower. Vide Harrises 
Lexicon^ under Barometer^ where Dr. iftf/Zdjp's 
Obfervations, with the Reafons of them, 
are alfo incerted. 

I T wouM be often of great Confequence, 
to form a probable Judgment, fome few 
Hours before hand, of the enfuing State of 
the Weather ; whether it may be likely to 
continue, or liable to a fudden Alteration ? 
But altho' in fuch an Enquiry (by the pecu- 
liar Situation and Uncertainty of our Cli- 
mate) we can arrive at little more than bare 
Conjedures; yet even here, a good Baro-^ 
meter will be of Service to us, in giving us 
fome little Light and Intimation. But 
then, in this Cafe, we mufl: confine our 
Infpeftion wholly to the Surfece of the iWisr- 
mj within the Tube; sind examine the 

particular 
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particular Figure and Appearance of it, 
with great Stridnefs and Attention. 

1. 1 F in a common upright Barometer^ the 
Surface of the Mercury appears perfeftly 
plain and Level, the Preffure of the Air is 
equal and fteady ; and the Weather will 
generally continue for fome Hours, much 
the fame, as about the Time of Obfer- 
vation. 

2. I F in wet Weather, it appears round, 
or convex, rifing higher in tne Middle of 
the Tube, than at the Sides, thePrelTure 
of the Air is encreafing, and an Interval of 
fair Weather will commonly follow foon 
after* 

J. If in changeable, or fair Weather, 
the Surface of the Mercury appears to be 
concave, or deprefs'd more in the Middle, 
than at the Sides of the Tube ; the Preffure 
of the Air is decreafing, and the Weather 
will, in a few Hours, become cloudy, and 
fometimes Rainy, or Windy. (Thefe Ob- 
fervations, it muft be adddd, require a clear 
Tube of near half an Inch in Diameter, the 
pureft Quick-Silver, and a ftrong Side Light 
to make them diftin£fc and vifible ; but if 
the Tube be fmall, the Light weak, and at 
a Diflance^t or the Mercury foul and droify, 

the 
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tfie difierent Appeanaoces of theSurftoei 
will be fcarce diitinguifhabte, or afcertaiinM 
to any Truth, or Exaftnefs.) 

4. I N all Judgments formed of the €fi« 
fuing Weather^ it is a ipain PofiuUtum^ 
that the Wind contiaues in the fame State 
and Quarter ; for if there be a fudden 
Change, Encrcafe, or Qppofitionof Winds^ 
the Weather, for the Reafons above given, 
will commonly change, and take a diffe- 
rent Turn wieh them. 

A F T £ K fo large and full an AccQum 
of the Nature, Reafons and Ufes of thf 
common Sort q& Barometers^ it may per*- 
iiaps be in fome meafure Serviceibie, Or 
Entertaining to feyeral of my Readers, to 
add two or three eafy Rules for trying and 
judging of the Goodziefs and Su^iency 
cf them, as well as for amending fuch D6* 
fc&s as are ordinarily'' found in ibaie of 
them. As, 

I . I N a Barometer ad)ufted to a ^tuft^ 
tion and Scale of three Inches, obferve the 
Diftance from tht Surface of the ftagnam: 
Mercurjy to the bweft Line upoa the gra- 
duated Plate (when that within the Tube 
fiandis at changeable) that it be exadly &8 
Inches ; if it be more, the <}iiick-Silver 
can never ^ife to fettled JBatr ^ if it be left, 

. it 
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it caa never fink to Stainiy. In die former 
Cafe, fhortea the Tube, bf griming, or 
filing, or et(s add tq the Mercury in the 
Ciftera; in the latter fink the Vertex of 
the Tube, and the Ciftern lower. 

2. Lay your Finger^ with a gentle 
Pteffurc, upon the ftagnant Mercury ; and if 
it immediately rifbs and vibrates la the* 
Tube above; it is to a juft^ Degree fenfible 
of the Changes in the Gravitation of the 
Jir ; but if it produces na correfpondent 
iDfotion in the Mer4mry within the Tube, 
it is a certain Indication, that the Cavity' 
of the Tube is too narrow, and not allows 
lAg Sufficient Room for the free Play of the 
Quick-Silver, you mud change the Tube 
fi)r one of a wider Bore^ and plaqe it in its 
Sttad. 

A fmall Tube will, it is evident, feve 
Qukk-SMver, but be of little Ufe in judging 
ef the Weather ; becaufc by the Cohafion 
ef the Farts of the Msrcufy m fo flender a 
Cylinder, by the Refinance and OppoTition 
of the Sides of the Tube ; or, perhaps, by 
ftwse littl«^ Afperities within the Motioa 
prodiucM in it^ will be fo very flow and dila-^ 
tory, t4aat i have ofteA obfervM the 
Mtrtury not to begia to i^U, 'till the Day 
after a Glut of Rain ; nor to rife to its pro'* 
per Height, 'till two or three Days after 

the 
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the Setting in of fair Weather. So, that m 
this Refped, a flender Tube, not unlike 
the Ladies Almanack^ gives no Notice of 
the Changes of the Weather^ 'till they are 
a£lually paft. 

J. T H E common Sort of Quick-Silver, 
after it hasftood in ^Barometer feveral Tears^ 
becomes lefs fenfible of the Impreflions of 
the Aifj left capable of anfwering, by a 
correfpondent Motion^ the different Changes 
in its Gravitation. 

This may be caused, either .by the 
droffy Parts of the Quick-Silver, rifiog to 
the Top, and adhering to the Sides of the 
Tube ; or by fome imperceptible Bubbles 
of Air difengaging and expanding them- 
felves in the Vertex of the Tube; which, 
we have obfervM above, ought to be void 
of Air 

F o R, if (^according to Mr. Boyte^ Cal- 
culation, when the Preffure of the Atmof- 
fhere is taken off) a Cubical Inch of com-* 
mon Air^ will extend it felf above 10,000 
Times its natural Dimenfions : It is certain 
that two or three Bubbles of Air^ expan« 
ded in fuch a Proportion, will be more 
than fufficient to fill up the Vertex of 
the Tube ; and thereby obftrud the Rifmg, 
or Force of the Defcent of the Mercury^ be- 
low its proper Standard. 

In 
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Ik this latter Cafe, apply a live Coal* 
or hot Iron, to the upper Extremity of the 
Tube i and the RarefaQion of the Air fif 
there be anyj when encreasM by the Heat, 
will immediately difcover itfelf in the De- 
greffion of the Menurf.^ 

But the Remedy in both Cafes is the 
fame, viz. to take out the Tube and the 
Quick-Silver, and after cleaning the Tube 
well widbin, and clearing off the droffy 
Parts of the Quick-Silver with great Care 
and Exa£tnefs, fill the Tube, with a compe- 
tent Addition of frefh Mercury^ and fix it 
up again. 

4* J F the Tube be thin, and the Bore 
wide^ you mufl: tie it to a pliable Stick, 
or Whalebone, of equal length, before you 
fill, or invert the Tube : Otherwife, the 
Weight of the Quick-Silver will endanger 
the Breaking of the Tube. 

I T is alfo of fome Confequence, when 
the Tube is large, and the Bore wide, 
to have the Ciftern large in Proportion, 
and entring fo far into the back Part of 
the Frame, as to admit of the Sufpenfion 
of the Tube, in, or near the Centre, and 
tlierfeby allowing a circular Column of Air 
free play in afting upon the ftagnant Afer- 
c^rj : By which Means, as the Weight, or 
PrefTure of the Air^ will be more equal, 

O fteady 
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fteady and uniform; fo the Rife and Rdl 
of the Mercury will be more encire, regulsar 
and fenfible. 

I N ihort, the finer and purer the Quick- 
Silver is, the larger the Tube, and tht 
more exadly fmooth and cylindrical the" 
Cavity within ; with fo much the greater 
Freedom and Fecflity will the Metcurj 
play, and conftquently more plainly and 
ienfibly (hew any notable Clmnge in tfad 
Gravitation of the Air. 

By a moderate Attention to what ha» 
been delivered upon this Sul^d:^ etcft 
People of ordinary Capacities, may right** 
ly apprehend, and competently underftand, 
the Nature and Ufe of the Weathetdlafs ; 
and find it of real Se^^vice to them, in 
the proper Dired:ion and Accommfodatioo 
of their rural Affairs : Thel-e being IK) re- 
markable Change, or kfting Interval of 
any Sort of Weather, but what theBarc^^w?-^ 
ter^ to a careful and skillful Ofeferver, 
gives fure and previous N&tice, b(*h of thef 
:>etcing in, the Continuance, and Determi-^ 
nation of it^ fb as not to leave fuch aSf 
attend to it, altogether under the famtf 
Uncertainty with thofe who judge al rah-* 
dom, without any natural Grounds^ of 
Prefages, to fuppoi t thfcir Conjeftures. 

B b T then, m order, to form frofl* 
thence a probable Judgment of the State 
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of the Vfeathevy the Baromeiferf we' con- 
fott tm^ 6e ^od in their Kifid^ amd mc6^, 

m4phere : And all fiich- Pcrfons z^ wou'cft 
be curiotiis in chem^ mA weft a£ur^d of the 
Tfddi and Exadnefs of thofe Inflraitttnts^ 
upon which they ground their Obferva* 
tions, muft not grudge the Expence of pur- 
chafing from the very beft Hands. 

As for fuch IVeather^GlajfeSy as have 
been lately hawk'd about the Country, 
by needy Foreigners, or pedliffg PhitoiCJ- 
phers, it may not be improper to Caution 
my Readers, that they are, generally fpeak* 
ing, very great Cheats atnd Impofitions 
upon thofe, who, for the Sake of the 
Meaiitaels of the Price, are perfoaded to 
buy them : The Cavity of the Tube, be- 
ing, in many of them, fcarce large enough 
to receive an ordinary Pin ; and the Quan- 
tity of Quick-Silver being confequentljr 
too fftiall, either to force the Jir out of 
th^TubCj 4t thefirft; or to be regularly 
affeflted oy It afterwards, according to the 
Difference of its Gra vita tiom 

I jDball only add, by Way of Advertife- 
ment. That it may perhaps, be an In*- 
ducemfent to fome of the Gentlemen of 
Lincoln^jiirey to deal with Mr. Jonathan 
Sijfo^j Mathenlatical Inftrument Maker, at 
the Corner of Beaufort Buildings, ih the 

Strandj 
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Strand^ London ; that he is their COuntry^i 
Man, and emiaent for his great Skilly AccQ" 
racy and Fidelity, both in the Conftruftioa 
of his Barometersy and in whatever other 
Works he undertakes, or delivers ouC/if 
his Hands. V 
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Juft Publifli'd, 
By the fame A u t h^ r, 

■ 

THEGrasibr'/ Complaint, ancl Peti- 
tion for Redrefs : Or, The Neceifity of Re- 
firaiiiing Irijh Wool and Y a r h ; and of 
railing and Supporting the Price of W o.o l of 
the Growth of Great- Brit ain^ confider'd.- The 
Land" Holder^ hw^ the Perfon that bears the greatefi 
Part of the Burthen of the Kingdom^ ought, I thinky 
to have the greatefi Care taken of him^ and enjoy as 
tnaivf Privileges^ and as much Wealth as the Favour of 
the Law can (with regard to the Publick Weal) confer 
Mpon him. Loci upon Trade, p. loo* London: 
Printed for Art h. Bbttesworth and 
C. H I T c H at the Red- Lyon in Pater^Nofier-Row^ 
Price I /. 



if \ot; 



N 



^ 







\ 



"• \ 



r 



T 



ii 




UMVERHTY OPftHGMBAN 







^ 594885 



3 9015 03121 4623 



DO NOT REMOVE 

OR 
MUTILATE CARD 



S 4 



k.i^ 



Cat. No. 23 520 



\ 



